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. ‘ . 1. FIVE PROBLEMS

. . Ay

The_ turnover .of legislators has considerable 51gn1f1-
cahce in theory and in practice: The possibility of
. electing new representatives is the essence of democracy
ip theory, and the prospect of replacang.an incumbent _
stimulates ambition in practice. Scientists and politi- -
cians have made manifesk efforgs to measure or nedel‘ ‘
exploit or avoid "such turnover.

T, We shall consider some problems related to-the—tufn——
over and tenure of 1eg£§lhtors.f The problems arise, in
practice, as inchoate aesireS' ¥e wish (1) to forecast the
‘futurg service of 1ncumbent Ieglslators (2) to recon-
struct past leglslatlve servicé on the bagis of fragmen-
tary inforpatioff, (3) to estimate the impact upon legisla-
tive service of a hypothetical event, (4) to .measure an
abnormal’phenomenon, 1nd1rect1y, by its impact upon
legislative serv1ce, and (S) to compare legislative

service in various legislativerbodies. These problems
*have been stated .as vague de51res because such ‘problem

are not exactly formulated “at least 1anlally, in

practice. . . ’
‘ Exact formuwlations of these problems. are given, in the
(\\~ examples and exercises, after the class of exponential’

models that is used to solve the problems. o )

[

“ o
2. THE EXPONENTIAL MODEL OF LEGISLATIVE T%RNOVER

2.1 The Empirical Point of View

We view leglslatlve service as an~attr1t10n process
’ tha§ begins at some spec1f1eqrt1me with a set of legis-
lators and continues‘until some other time when those =~
legislators have all ceased to serve. The process can be
intuitively but precisely characterized as follows:
“Consider’ the members df a legislative body (briefly, a

' - . 1

i e

kY
.. election. Those SUTVIVOTs are the re-elected members

2 . L

o P

. legislature) after some.,election. Those legislators are °

the original members. With the occurrence of dea%hs,.

P

sresignations, polltlcal defeats etc., only some of the

or1g1nal members contlnue to be members after,  the next

. With the occurrence of further deaths, resignations,
political defeats, etc.,,only some of the re-elected

e

u *.

members contifhue to be members after the next subsequent’

election. Those survivors are the re-re-elected members.

. N . . . . M
This process c¢an continmue for an indefinite number of

stebs; byt eventually, the continuous service of all
or{giﬁal members is ended.

°
-

.
~

We assume, that the rate of changé‘iﬁ the number of

- . . . . ‘
continuously serv1t§ members is directly proportional to
the number of continuously serving members or, in .other

words, that actual turnover is proportlonal to p0551b1e

; turnover The plausfblllty of this assumgtlon, as an

. empilrical approx1mat10n, is suggested by the examples

and. exerc1ses -

2.2 The Fundamental Equation - -
~

L] -

is expressed, by the differential equation

v .

d -cM - - .

‘A
-
~—
L]

\

LS

The* assumptlon that the rate of change is constant'

\

L]
where M is the number of continuously serving members at,

time t and c is a positive.constant. T?e solution of this

differential equation is .~

(2) M= Moe.Ct A

where e is the irfational number 2.718.... and Mo is the

number of original members.

Equation (2) is the fundamental equation in the

\ .

exponential model. The characteristic appearance of this

equation is displayed in Figure' 1.

»
»
B »
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g ~ . statistics, is’approximatelv‘equai to ’
o . » . * -
2 SN . (6) 823 ' ' ,
. Faa : _ 2 , -
. = so onlv half of the origingl, members should continuously
, * x_? - serve longér than this from ty. 'These interpretations )
. . E . are 1rvaluable in applications. ’ ’
.o n ’ . .
, IRRE . 2.4 Estimating the Constant
» b * .
t § Eo;atio (1) through (4) are functions of time, but R
é onlv the unléfof méasurement for time is vital for the -
\ § - exoonent1al nodel of legislative turnover. The critical )
s T i v t(time) ' term in ‘the model is the positive constant c whose value ‘
- Figure 1. The number of lontinucusly serving legislators . ~ depends~ (in part) upon the unit of measurement for/time.
decreases with time. . . . , R N %
' , The observed data, for a particular legislature,
2.3 The l!’TObZ‘lblllt)’ Interpretstions ’ . corsist of the numbers of origifal members who contin- '
' Equation (2) models &he number of original members " uouslv survive the~” electlons hetween to and t. Since the .
who serve continuously between t, and t, where t, is time observations are only recorded around election tlmé,- the
zero for thé B?ocess. The proportion of the original data are not continuous, aithough the exponential model .
. - mgmbers, whd, serve continuously, is therefore itself is continuous. Figure 2 describes a typical
.. -ct case. The estimation problem is to find a value for ¢ : :
’ {3) Eﬂs___ = e St - : ’ that generates an exponential curve that comes close to
. .l 0 " f ’ .. " the observed numbers flotted in Figire 2. . R
which is the probability that an original member serves : .
centinuéusly btetween ty; and t. Sinc® the original members . A au1ck-and-dirty techniaue, for estimating the value .
either do or do not serve continuously, , « of ¢, is based upon the half-life o% the exponential
. -ct . : ’ . disfribufion, as' given in Equation (6. Consider the, .
() P=l-er, ‘ . ’ * numbers that are gravhed in Figure 2. Tkere were 434 .
is the probability that an original memfer's contihuou? - original members, and 215 continuously served for at leasst
',“ service is ended by time t, . e . ' ,8 vears, - We note that 217 is ome-half of 434 ¥and that the -
. Equation (4) is the bxpoﬁentiél probability.distripu- observed half-1ife should approximately equal the theoret-
) tion. The exvectation of this distribution, which is the ical half- life. Since 214'is about 217, the theorétical S ¥
' csunterpart of the mean in discrete statistic§ isecequal to half-life 5h°U1d be about 8 years. We set .693/c equal .- )
) L ' i . ~ to 8 and solve for c, obtaining ¢ = .0866 for the 1965 _
c- . U.S. House of Renresentatives. ’ -

a -

A J
The standard techn1que, for estlmatlng tve value of
c,*is based’ upon the natural logarithms .of the observed :

so on the average thé original members should cortinuously
serve this long from t,. The half:life of the distribu-

tion, whf%h.is the counterpart of the median in discrete

: ) _ 3 3 3 . / 4

Rl 8 - | (- " 9 . -
ERIC | ' , :

. . . I .
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% . .




e gh%—L * ‘ to- < + For an example of th_e standard technique, comnsider the ,
® . . ‘ s - - numbers that are graphed in Figure 2. Thear natural \ .
’ . :—; . 363 ( - ' ' . dogarithms are approximately 6.5730%, 5.8944, 5.73 .
2. ‘ : ' 5.5835 and 5.3660 for timés inryears of 0, 2, 4, 6¢%and 8
) g 310 : : respec‘t‘ive'iy Thé sum of the times is equal to 20, and
. § - - 266 . . . vthe sum of the squares of the times is equal to 120. We
> . \:\j . ‘. set c-equal to [({. 730)(2(3) - (5.8944)(2)\'-.(5.7366)(4) - f
;./ , @ R 214 i (5.5835)(6) - (5.3660)7(8)1/120 andesolve for c, obtaining
g .- .- ‘ . ¢ . “ c = .0858 for’ the 1965 U.S. House of Repre—sentatlves , This.
-~ g ” T . . N - estimate differs by .008 from the qu1ck -and-dirty - . .
.o o . approximatior. . ' . -
S | ) . ot : o . - Flnally, with a computer, iteratlve techmques can be
K . é’ <, ﬂ - . ’ s " used to estlmate the* value~of c by trapplng nd then fandmg
A £ o . t° - the best value, where thé¢ best value is defined according ’
. LE ST 2(.1967; 955 6‘(3971) 8(1973) s to some’ crlterlon _These'thrée techniques are 111u'str?teda’
. »*-in the examples. : . ‘e ¢
Figure 2. “The numbers of continuously serving members after N . . °
successive elections for the U\S House of Representatives. R . vV ' ‘. . .
. \ - . e . 3. FIVE EXAMPLES =~ . . . . .
o ) N, - ‘ - : C .
. numbers of continuously servmg members. Natural loga- - ‘ ‘5.1. The U.S! House ef RAepres)éntat;ive.s# 196’5'-1975' — {
rithms of. exponentially dlstr»lb.uted numbers fall on,a : AR T N, - y )8
. - -straight line, with a slope o - c, since the natural President Lyndon, Johnson (Democrat) was redurned to
16garithm function.is' the inverie of the exponential office by a massive majority 1n the presidential électlon ]
functlon. 3$he valite of c, for the straight line that best R of 1964, T%ere was a concomltant landslr1de for h‘15 : .
* 1f1ts the natural logarithms of the observed numbers, is , - party's candidates for the House of Representatives,. All - 0
calcu}ated us1ng the formula | a . Representatives took office in 1965. The numBars of “con-
y . t1nuously servrng membe‘rs, who 'surivived the subsequent -,
X7) (lnM ) (t1 + t) = {(n Ml)ttl’)':}' .o + (In Mn),(tn)] fqur’ e1ect10n5~ are given: jn Figure 2. ; ) o *
' ’/ tl)2 + (tz)é' +.o.0.. 4 (’»tn)2 ! We W1shed to forecast the number of contmuously .
9_ . : - . servmg 'h)embers of the 1965 House who wguld survive the .
. where (lnM ) is the nathral logarithm of the 1t observe;l \ e1ect1on of November 1974 (‘I‘hls was actually done in a"t.
" mumber of relevant members and t; is the nufierical value pub11c 1ec4:ure by the author /An Marc;h 1974.)  President -
. ~of the time (measured from t o) of‘ the 1th observed number., . R1ch.ar Nixon (Republican) was embroiled, at the time of
. The best fitting straight line is implicitly defmed by dur forecast, in the Watergate Scandal, Republican candi-
. the criterionfof ordinary least squares.® o dates were widely expected to have extraordlna‘ry d1ff1cu1- .
. . . < e . i . s ‘ t1es in the upcoming e’lectlon for the House . "‘ ) ,

’ 6 .

, 11’() . . Lt . . . ) .
Q 4 \ ‘ \‘ - ‘11 ) o |
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Forecasts were calculated using estiwated ¢ values for

the 1965 House and Equation (2), with My = 4%4 and t = 10~
(vears) in this case.
quick-and-dirty approximation of 0866, the standard esti-

mate of .0858, and an iterative estimate of .0853. The ‘'

-.0866(10) -
.0853 (10)

respective forecasts wére 434e 182.6,

430e -0838(10) - 1540, and 434¢" = 184.9. The
actual number of survivors im the electiop was 174.
Perhaps all three forecasts weré.surprisingly good, given
the supposedly unusual character of the electiong in 1964
and 1974.
the most accurate forecast, however, in this case.

The quick-and-dirt? appro%imation of c'yielded

3.2 The Andhra Pradesh Assembly, 1952-1967 .

N

The Assembly is the state le%islature in Andhra
Pradesh. There were state legislative elections in 1952,
1957, 1962, and 1967. Professor g. Ram Reddy~ahd4pis
associates made a detailed study of the 1967 Assembly.
They reporfed (G. Ram Reddy, "Andhra Pradesh,ﬁ in Igbal
Narain (ed.), State Politics in India, New Delhi, 1976.)
_that "about'" sixty percent of the legislators were fresh-

men 4and that "nearly” eight percent had served continuously

since 1952. We wish, on the basis of this fragmentary

“information, to estimate the uqreportéﬁ percentage who had

served éontinuously since 1957.

The temporal perspectivé‘is reversed, whgn viewing
continuous seniority as an attritionﬂprocess, as shown in
Figure 3+ The percentage data“areoexpréssed as propor-
tions in the graph for the Assembly.

inspecting the figure, that the half-life for the plotted

We guess, after
data should be'about)4 years. The quick-and-dirty tech-

nique, setting .693/c equal to-4 and ;solving for c, ¥ields
c =" .173.
mation is tested against the reported gata.

The accuracy of this quick-and-dirty approxi-
Equation (3)
is the relevant formula for proportions of continqoa&}%ég
serving ;émbers. We find that e-‘173(5) = ,421 ans?
e-f173(15) = .075. These calculated proportions cgmpare
12 : \ '

.

Three estimates of ¢ were used: the . L ] .
' ‘ e . justified, given the fragmentary and approximat

gt

- -
.favorably with the reported proportion; of about .40 and
nearly .08, Sincé a wefined estimate of c can jgardly be

iharacter

of the observed da'ta, the quick-and-dirty approximation is
e -173(10) 7 197, so about
eighteen percen;,of_the members shouldlhave served contin-
uously since 1957. .

used to solve our problenm:

'

!niori:V.
L)

.40

.08 °

£
5(1962)
& %
Figure 3. The proportions of cqntfnuously'serving members are
observed,looking backwards in time, after successive
*, elections for. the 1967 Andhra Pradesh Assembly.

0(1967) 15(1952) t(years)

Proportions of continuously sera#ing members, in terms of s

10(1957)

- 3
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'pol1t1cs, to a unicameral legislature., The Central
'Commlttee is elected by the Party Congress. There were

’ *
GU9551“8 and testing, as illustrated in this example, removed in this purge, has never becn made public. We
is often useful 1n applications of mathematics. (The wish to estimate that number. ¢ .

L)

singular verb is proper since guessing and testing is a . :
& prop & & & ) ’ For 1956-1961 we.assume that the total turhover

unified method.) In particular, gue551ng and testing is

was equal to normal turnover plus the purged members.

indispensable for the discovery of mathematical models. - The total -turnover is a matter of public record. He
3.3 The British House of Commons, 1935-1940 - .estimate normal service with the exponential model. The -
‘ The British House' of Commons ' llfe is limited to a . 1956 Central Committee's full mcmbcr@hib numbéred 133; ’
maximum length of f1ve vears by the Par11ameﬁ% Act of 66 were re- elcCted 1n 1961; 54°were re-re-elected in % |
1911. Vevertheless, due to wartime conditions and by all . 10665 and 35’ were re-re-re- elegted m 1971, (Sec Thomas
party agreement, there was no general elecglon between W Casste\cns_anq James R. Ozinga, "The Soviet Central
1935 and 1945. The 1935 House had a 1ifé of ten ycars Commistcc S{nce Stdlin,” American J?urnal of Political
Science, Vol. 18, No. 3, (August 1974), pp. 559-568.)

‘e wish to cstlmate what proportion of the original a We note that 66 is about one-half of 133; but since the
(1935) members would not have been re-elected if there had - #number 66 is itself assumed to be abnormal, the quick-
been a general electlon in 1940. Mr#Lawrence Vur" ana-dirty tgchnique should not be used to estimate the
&Oakland University, Department of Political Scxcnce, value of c. We use the standard technique and, since .
1970)’ in His senior honors paper, estimated that c = the clections occurred at irregular times, measure time L
130’ with time in years,-for the 1935 House. (Th? in months. The natural logarlthms are approx1mately
estimate waf made using the standard technique ?nd was 4.8903, 4.1897, 3.9890, and 3 5553 for times 0, 68, 121,
based upon continuous service from 1935 through 1970. " and 181 reSpectchiy The sum of the times is-equal to
Since British general. clections were held at irregular 370, and the sum'of the squares of the times is equal to
times, time was measured in months in his original ‘study.)  .52026. Equation (7) sets ‘c equal to [(4.8903)(370) -
With this estlmate, the calculatlon is stralghtforwaigo(s) (4.1897) (68) - (3.989Q) (121) - (3:5553)(18f)]/52026, &
using Equation (4). The de51red proportion is 1-e feildinn ¢ = .0077. The number of originél membérs, who

- -

=1- .52 = 478, X theoretically should have been re-elected, is then

-3:4The Soviet Central Committee, 1956-1961 133e7-0077008) = 75 8, by Equation (3). We infer that

actual turnover exceeded normal turnover by 78.8 - 66
= 12.8 full memb"ers This estimate of the size _oi‘the
purge is a conservat1ve est1ma§e because normal s

The Central Comm1ttee of the Communist Party promul-
gates authoritative policy decisions in the’ Sov1et Union.
Kremlinologists consider it to be roughly equivalent, in vice
was itself calculated using the abnormally low flgure for

1961. We conclude that at least one dozen full menbers

elections in February 1956, October 1961, March 1966, and were purged by Khrushchev.

March 1971. . . 3.5 The Central Committee and the House of Represen-
. tatives, 1956 and 1965 . .

v

First Secretary Nikita Khrushchev, in some semi-

secret infighting, removed his opponents from the Central . We wish, in this example, to'compare the 1956 Soviet

Committee in 1957. The number of members, who were o ‘A% 10

FRIC >~~~ 14 . ' - S I=
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Central Comm{ttee'and the 1965,U.S. House of Répresenta-
iives. The values of the’ conétant c, which represent the R
3 These’
vilues are estimated above, using the standard techn1que

0071\(U s.s. R ) and_

,turnover rates, arve. very useful for this purpose.

but d1ffér1ng un1ts of tlme, as
.0858 (U.S.A.).

The units of timefmu;t be standardized for compara-
tive purposes. Equation (2% holds, irrespective of the unit
of measurement for time, for all exponential models of
turnover in a given body of‘leglslators The relation-
ship’ between the-values of the constant and the Zﬂits of
measurement for times in any two exponential modéls of a,

N

given legislature, is therefore

’ * . \
(8) _cltl = czt2

~

where time is measured, from the same stafting point to the
same Qnstan;, on different scales for model suh-oné and

model sub- two. In paftlcular, for a given legislature, the
" value of the constant for a model in years is twelve times

the value *of the constant for a model in months.

We choo&e to standardize, in this example, in terms
of years. The value of the constant thus becomes (.0077)
(12) = .0924 for the Central Committee. The value of the
constant remains .0858 for the House o} Repreéentatives,

o

We npte, as summary comparisons, that the expectation

(1/c) ¥s 10.8 years and 11.7 years and that the half-1life

(.693/c) These
y figures suggest that the contemporary pattern of

is 7.5 years and 8.1 years, respectively.

gislative service, at the national level is
very similar in the Soviet Union and the United States.

continuous

4. EXERCISES

1. The 1965 U.S. Housi*ﬂ‘éffR pres

a. What is the value of the constant for time in months?
'b. How many continuously serVﬁﬁb members should have been

", ’ 11
16 -
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3.

5.

. . . ’

-

e re-elected in the election of 19762

c. What proportfan of the 1971 House of Representatives' 435
1
members should have had at least 6 years of continuous

seniority? ) 4
The,1967 Andhra Pradesh Assembly.

ot
a. What is the value of the constant for time in months?

b. What is the expectation for continuous seniority in years?

v .
The 1935 British House of Commons, which had 61

original
membérs, was elected in November 1935.

_a. What is the Vvalue of .the constant for time in months?

- e. What is the half-1ife for continuous service in months?
2

b. How many original_members should have been re-elected in 19407 °
c. 'How many continuously serving members-.-should have been re-

elected in the“election'of October 19647

d. .What is the expectation for continuous service in years?

The 1956 Soviet CentralICommittee. -

a. How many cgntiﬂuously sérving full members should have been
re-elected in the election of February-March 1976.

b.” What proportlon of the 1971 Central*Committee's 240 full

members should havg serveéﬂjﬁz}ﬁnuously as full members since

tH§~electlcn of ]956?) !
“—‘\

Tﬁé 1957 Canadian. House of Commons, which had 265 orlgrhal
members, was elected in June 1957.
|n March 1958, June 1962, April 1963, November 1965, and June 1968
Ihe numbers of original members, who were successively re-elected,
were 149, 87, 55, 42, and 23. *
william A. Denham 11},
of Chnnnns, 1867-1968,'" Canadian Journal of Political Science,
Vol. 3, No. 4, (December, 1970),‘Pp. 655-661.)

There were subsequent electiagns

(See Thomas W. fasstevens and -

"Tyrnover. and Tenure in the Capadian House

a. Estimate the value of the constant for time in months, using

the standard technlque ‘ .

Prime Minister John Dlefenbaker (Progressive Conservative) led

his party's candidates to a landslide victory of unprecedented
proportions in thelelection of March 1958.
. ) 12
17 :

XY




R 2 -
b . . . N N - ] 3 . . A
b. How many original members should have been re-elected in the . that the actual proportion wes 35 240 = .15. .
election of March- 19587 - e s
N s ‘c. How many original members failed to be re-elected due to the 5. (@) -.o19. , e ‘
landslide in 19587 ° . . : (b) %23.h. . -
. () 74.4. This is a conservative-estimate. v

. The~1953 U.S. Senate, at the beginning of the session, had an . R
¢ ‘v 6- (a) -]]55- . / )

. observed median continuous seniority of 6 years,
* (b) .08. The actual proportion was .0l¢ ( a

a. Estimate the value of the constant for time in years, using' —ct \ R
the quick-and-dirty techniqué. 7. We set 1 -e equal to 1/2 and then solve for t’ in terms.of c

b. What E)roportion of the members should have been serving by taking the natural logarithm of each side of the equation:

~ct _ .
continuously for at least 30 years? e = 1/2.

) . 7. Derive Equation (6) from Equation (4). . 8. For two exponential models of a given legislative body, for the

g . . 8 . same time period but different time scales, we have - ' ‘

s. Der||ve Equation (‘\) from Equation (2). ‘ g . ' ) .
N . . Me “1%1 = 4 e S5t
5. ANSWERS TO EXERCISES 0 0 . :
) ’ ‘ a . and iFter dividing by My» we obtain ~,. , )

1. f{a), .0072 if c = .0858 or .0866.

.

_ (b)  155.0 if c = .0858; 153.5 if c = .0866. The actual number ) e Stz oGt
° is not knm.vn by the author. The 1974 data might be . . which yields ‘ . ) .
included to re-estimate the value of the constant. .
- (c) .65 if c = .0858 or .0866. The actual number was. .61. ! -\ch]= "¢ty * ) .
,:‘ [Note: The theoretical numbers of spersons are given to ‘ after taking the natural logarithm o\’ each side, so that
. one decimal place for two reasons: The numbers are theorez. .o . . ..
tical.* And a theoretical number such as 153.5 is exact\ly’ ) c;t1.= c,t, ’
satisfied by an observation of 153 or 154.] . l
- P - as desired.
b 2. (a) .ok . ' i A
(b) 5.8 years, . - }:X . .
3. (a) .0108. o - B : | | ' #
" (b)), 323.1. -8 o S . _ ‘ , . \\ ' '
(e) 14.6. Mr. Murz (op. g‘_g.) reportéi’that the actual number ‘ )
. \ was 15. ) . b . s .
(d) 7.7 vears. ' ! . \' - ) -
(e)  64.2 months. . . . ‘ . .
b (a) .21.0, using February. The actual ,number is not known by® , ’
thé author. ’ N . B . !
(b) .14. Professors Casstevens and 0zinga (op. cit.) reported , . . * '
Q , . . -

s -
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*.1. INTRODUCTION

Many political events occur at a spec1f1c t1mc in a

particular context, but few political events are unrclated

to the past and the future. Past political conditions
shape the present just as present conditions have
~

important
mmplicationS for the future.

Political conditions and
t
events are usually part of political processes which

can best be understood as occurring across time. Partisan
political mobilization -- the enlistment of eligible —
participants in support of a political cause -- 1s ,such

a phenomenon. The proportion of eligible participants

who are mobilized is certainly a discrete event tied to
a particular place and time, but the level of mobiliza-
vion is dependent upon moblllzatlon 1n the past and has

implications for mobilization in the future. -
!

\
\

This unit and Unit 298,
Mobilization: IF,

The Dynamics of Political
1nvest1gate the dynamic properties -
of pollthal mobxllzatlon ‘processes. (Given limited -
1nformatlon.about a2 political mobilization process,
what can be predicted regarding the outcome of the
process? Can e predict whether levels of mobilization
will be consisgent or erratic.from one time period to

: . . . Lo
the neXt? Are the implications of similar mobilizdtion

«tles° How 1s the mobilization process affected by the
,51ze of thepool of potential recruits?

Partisan political mobilization can refer to a
varieﬁy‘of political behaviors: support fer revolu-
tionary political movements, participation in urban
race riots, joining the Women's Christlan Temperance
Union; identification with a political party, or voting
for’a particular political tandidate® In the discus-

'sions below,«pantisan mobilization_ refers to “the percent )
of the eligible electorate Voting for a particular part}
1 .

- %
.

26
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-

) N . .. Ay
in a given election. This convention, however, 1s

primarily aimed at ease of discussion and does not .
Timit the general nature of the substantive problem
being investigated or the model being devcloped

..
The present unit develops a simple model of the
mobilization Pprocess and uses the model to sipulate
a number of different mobllizatlon processes. Unat
298, The Dynamics of Political Mobilization: IR,

explores the model's deductive properties and applies
1t to 4an 1nvestigation of an actual mobilization
process. . ‘

v Z. A MODEL OF THE MOBILIZATION PROCESS

A sxmpllfled model of the moblllzatlon “process 15\\_,
developed 1n this section to help answer the questions
posed above. Before proceedrng any farther, however,
some terms and concepts must be precisely and arith-

metically defined in symbolic notation.

2.1 Definhitions

For example,

mobilization in Cook County, Illionis.

: dents,
mobilization process.
years of age are not allowed to vote.
levcl of mobilization 1s more accurately defined as

the proportion of ellglble participants who vote Demo-
_Cratic.

-

Individual actions performed within a ghatial
context determine the level of political mobilrzation.
suppose we are concerné&’thh Democratic

A Cook County N

resident who votes for the Democratic Party 1s mobilized.
The percent of Cook County rcsldents who are mobilized

1s the level of mobilization 1n CooK County. All resi- -
are not eligible to participate in the

Felons and people less than 18

however,
]

.

Thgrcfore, the

In symbolic notation, >

M”= D/E.




Where: -
. M = the level of mobilization, .
D = the number of Democratic voters,
. ‘ E = the number of eligible participants.

Thehlevel of mobilazation, however, 1s specific to
a8 particular time. This time dependence can be symbol-
ically expressed as: i

Mt = Dt/Eﬂ' '&
In more verbal terms, the mobilization level at time "t"
is equal to the propo}tlon of eligibles who are party
supporters at time "'t'". '

Changes in the level of mobilization can also be
éxpresscd in symbolic notation. A change operato} --
. "A"™ -- without superscript is defined to mean the change
’ 1n the mobiflza{ion~level from one time period to thel

next. Therefore, the following equality holds.

= - )
aM, Mev1 dt
The time sequence 1s a set of discrete, equally spaced
péints in time: t, t + 1, ., t }.n o+

point can be thought of as an electlon.

Each time

. . Finally, all eligible political participants are
not susceptible to the recruitment efforgs of all
parties. While most small vown’Vermont bankers are -~

legally eligible to vote, they are very unlikely to

1 vote for the Democratic Party. An upper limit exists

to thw proportion of eligible participants which can
be enlisted in support of any political cause. This
limit iS symbolically expressed ds "L' and,. 1n order

\ to develop a more easily intérpreted model, is assumed

. to be independent of time -- tonstant across time.

Exercise 1 & -
The mobidization level is defined as the number of vofers

for a particulaf party divided by the number of eligible participants.
. , 3

O ' 12323 )
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How does this definition substantively differ from one in whjch the
number of voters for a particular pafty are divided by the number

a
of voters for all the parties combintd? '

.

N ’

" .

2.2 The Model

A simplified model of the mobilization process can
be expressed with these symbols. Any change in the level
of mobilization between "t and "t + 1" 15 unddubtedly
a function of two factors: (1) the rate at which ind:- -
viduals mobilized at "t" fail to continue their support
at "t + 1" and (2) the recrurtment rate among inditviduals
who were not mobllized:at “t'" but are susceptible to a

party's Tecruitment efforts. These two factors are
T

\symballcally expressed 1n the following model.

M. = (L - M) - f(N
¢ Adt g(L xlt) f(dt) N
%
AY 4
where: ’
g = the recruitment rate among those who
are potentlélly elléxble for recruit-
ment but previously unmobilized
f = the defection’rate among those who
" were previously mobilized.
The model divides eligibles into three different categories.
What are the categories? What other category might a more complex
mode] include? .
’ __ a
The model developed here 1s a difference equation.
Difference equations are formal representations of ways
in which quantities change over time. The quantity of :
inteyest here is the level of political mobllizathn.]
] i ) - . M N ’ . '
For a more complete,definition of difference equations see
Goldberg (1958), - 4‘ o

29
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This d1fference-equat10n can teach us several things 15 only .1.while the rate of losses among +those whd arg \
concérning the properties of var10u> mobilization processes. mobilized is .3 (1.e., g= .1, £ = .3). Therefore, the
Two strategies exist for exploring the model's logical . mobilization model can be rewritten in the following form:
implications. Symbolic values can be specifiedl and a
sequence of mobilization levels genherated upon those

o

Moo= J1(.7 - M) - 30
AN, L7 - M) 3(M,)

' conditions. Alternatively,’the symbolic values can be
_ Statastically egt}mated uging data from actual mobiliza- MO = 6.

tion procCesses. This unit explores the first algernatxxc .

whxle Un1t 298 explores the second. ®« Figure ?.1 shows the partial sequence of mobilization

’ levels which 1s generated by this equation. The level of
SOME SIMULATED MOBILIZATION PROCESSES support for the parfy, especially 1n the early time periods,
« , rapidly declines. The net rate of decline, however, comes
Four values must be specified to generate a unique . ’

sequence of mobilization levels: Mg, "f", "L", and
‘"MO" (assuming time ---"t" -- to be a series of con-

. Secutive integers beginning at zero). The difference
between integers can Be thought of as the time ‘elapsing
between equally spaced elections. Therefore, "MO” 1S
the initial mobilization level at the first election

o
o

o
A%

or the initial condition for the mobilization process
sbeing considered, "M;" is the mobilization level at
the next-election, and so on.

o
P

)

3.1 Scenario One

o
W

A In this first simulation, the party of interest is
a2 majority party which has nearly exhausted its mobiii- -
zation possibilities. The initial mobilization level

o
[ ]

Mobilization level at 't"

-- "MO" -- is .6 and the upper limit of people who might
possibly be sysceptible to the party's appeal is .7,

So, whfle the party has only Mobilized 60 percent of

the eligible electorate, it has-mobilized (.6/.7) or

86 percent of those people which 1t has any chance of
mobilizing: .

, Time ,

1.1, A partual sequence of mobilization levels fqr
a8 higher rate than it is making new ones. The rate a party WIﬂ1the following parameters

of mobilization among unmobilized, potential supporters ) 9= -1 F=3, and L =.7 (M) = .6).

~ PFurthermore, the party is 1051ng old"friends at"

- * - ~
.
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¢loser to zero in each successive time period. As the )

process unfolds the levels of support decrease and, as *
. 0.
a result, losses decline as well. In much the_ same . r - ’
) fashion, the pool of unmobilized potential supporters ‘
1ncreases allowing the same rate of gains to result 1in 0.6 +
larger absolute 1ncreases in recruitment. In this way '
gains' and losses come Closer to offsetting each other.
. " . > . ;u 0-5
Eed
Exercise 3 I
— - ‘. . ; < 0.4
¢ Put the model into a recursive form whiich can be used to P
generate a unique sequence of mobilization levels. That is, . c =
\ o= 0.3 }
. write the model in a way that expresses Mt+l as a function of Mt' o 3
[1+] .
. = - N . N ’
. (Remember : oM, =M, Ht.) . - _
: - - \ . 5 0.2°}
. v [¢]
- % x
3.2 Scenario Two . . (
S AL Lo . 0.1
Now consider a minority party which has not realized .
its potential. The party's level of support at the .
initial- election being considered 1s only .2, but its 0.0 é ,: ;* ; ; 1
limit of potential recruits is .7. Unlike the party - o ' - . 5
. « tme » .
previously considered, this party is experiencing a . . . . .

v ) . o L . ) Figure 1.2. A partial sequence of mobilization levels for
v higher rate of gains than losses. Unmobilized potential a party with the following model parameters:
recruits are enlisted at a .3 rate,while mobilized : g=.3 f=.1,and L=.7 (Mg = .2).

individuals defect from party ranks at a .1 rate. These .. " K -
values for the model's parameters result in thé following \N\‘ .
.equation: ? - ' sequence, but these gains become less dramatic over time.
[ CAMy o= L3007 - M) - 1(MY) . As-the party¥s hobilization level approaches the size of
ce s . - . the pool from which 1t can galn new recruits, recruit-
- where: . ment gains decrease. At the same time losses due to
Mg = .2, . . - defection increase because the mobildzed population has

b . 5b . grown while the rate of defection has remained constant,
- The- - mobilization levels generated R - S i oo e e - . -
The Sequence of zatic & Y As in the-previous instance, the net changes in the " .

is e tion and shown in Figure 1.2 offers a coptrast Sk - N .
this equation ; g _ i b mobilization level decrease over time.
to the mobilization process previously considered. e ¢

The party makes pronounced gains early in the time

* ; . .- T N 23 | ' .
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- oL mlndrlty —parg,.;\fhzd gg% ~at .3 ‘hx.glz 7 rage Than dr J;:ses."__'qif - - ;_ S - L i
€ '\*Vot; surprxsu;giy y partv'aeghn;d S Sizeio, T .. - - =
1~"h:r_'~é ‘;f ,o beeﬁ"’dc.m'x;:n-t‘: s T .
M strated,,however —that ﬁmmc«».ahme mobaJa atipn levels ‘ ey - T =
¢ approach their -pool of po‘.»xb}e vez.ruxt,>/a,re ~eften” hard;, . ”'. T “f;“ : E - s
pressed to continue- growing: Lmagrhé- a’majorx,y mrty l;'-—"-;—': /# “u T e ) - T - - ) ° T
: which gains cenverts- at. {fx‘:g}nr Tédte : th:;t. it }bses old. ’/’ ’ ‘/E; o4 L - - . . ]
. support‘ers - The, party’s xnnxaL level of..support m S S . . .
¢ . but -the upger’«lm.r.t of“the popu.lazxon whu—:,T),':s - _—'~ - h -
.L, susceptlble to partv recrmtmuft e foft”/rs only T ,,, N Eﬁ":’? '3 " » - : ) :
i t"&: - The recru1tment rate among unmobxllzed but poa*n’rr&} lv L : R ,’E ey !
Sl vrecruitable 1nd1V-‘Ld~UdIS is™ ..: whz}& t‘ﬁg Jeféctronlrate et K : :é:._ﬂ 0.2 - ; .
. among those prevumsly rﬁ@ﬁufed xf; ~1. These cqndnlcms - L . .
. result in the f£6llowing’ equafmn"::—/ I : R 0.1k ) . .0
S .o = 3(71M) LA - . ) i ) T
) . . . ) / v 0.0 1" 1 ) 1 \ 1
where: .. : . . - 0 1 2 "3 4 5
. My = 6. . .o T - > P Time ' )
) e . Figure 1.3. A partial sequence of mobilization'levels for
Even though the recruitment- rate is larger than ! -k .a party with the following parareters: s
the defection rate, ‘this majority party's support . Po9Teh el end L= (Mg = ). . :
actualls def1nes from its 1nitial level in Figure~ . ,; )
1.3. The change in mobilization is much less than ,. : 7
“the previo_t'Ji two instances, and the gradient of the .-« & Exercijse b ' ) Lt
v charige becomes even less pronounced as time passes. - Could a party Jose okd converts at a higher rate than it gains
' The scenario, qhows, however, that the ‘dlrectlon of new ones and still con“nue to grow?
change is as much a functlon of initial mobilizafion . . . . ¥
levels with respect to recruitment limits as it is ai Ex—?rc‘pse—i )
function of recruitment and defection Tates. ’ Specify recruitment and defection rates -- "'g" and "f" -~ for
) : . . ' ] . s Scenario Three whlch would result in moblhzatlon lncreases from -~ - -
‘ » ¢ | i : . o . the initial .6 leyel. . . ./ ,
: ‘ : 9 q ] B B . , _ Lo
5 : S 1 : )
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i ) has steadily decreased regardless of its direction.

Exercise b

RS

What implications does the possible discyepancy between
(1) rates o”owth or decline in an absolu‘te sense and (2) rates

of recruitment and defection from subpopulatlons of eligibles

. have for the strategies of party leaders? 4
Exercise 7 *

In these first three simulations the size of the change
Do you think
the direction of change <would ultimately be reversed if the '

sequence was extended indefinitely?

Scenario Four .

None of the mobilization processes considered thus
The

1}
gain and loss parameters of the model have not exceeded

far have involved extremely large turnover rates.

.3 In this simulation imagine a more volatile political
climate in which the turnover among both supporters and

non-supporters is Quch higher. A maJoglﬁy party has an .
initial mobilization level of .6 and its ceiling of -
potential recruits is .8. The party's recrultient rate
among those who are potentially subject to.fobilization
but preV1ously unmoblllzed is .9. The defection rate
These

conditions are summarized in the following equation.
\ .

amo@g those who are already mobilized is .S5.

- AM, =

t .9(.8 -h%) -

' }
.S(Mt)
where: -
. 0

The sequence of mobilization levels genérateﬂ{by

this équation 1s shown i1n Figure 1 This sequence is

significantly different from those .previously considered. °

The direction of change in the other sequences was always

.monotonic: changes always occurred in the same direction.

é ,_ u
26 .
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:Ef
27 0.3-F .
o
N
= . 8
5 0.2 F )
[
=
c.1 L .
0.0 ) 1 1 1 i .
0 1 2 3 4 5
Timel
Figure 1.4. A partial sequence of mobilization levels for
- a party with the following parameters:
= .9 f=.5 and L= .8 (M =.6).
— . R

The political party being considered either consistently
lost or gained support even though the rate of absolute
gains or losses varied. In this instance, losses and

gains alternate. As in the previous'instances, however,

. the absolute size of changes decreases in each succeeding

time period. The process seems to settle down as time

S

progresses. .

3.5 Scenario Five

Finally, imagine a.small party with a large growth.
potential which gains adherents at the same high rate

. 12

w
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that 1t loses previous converte. The partv's 1nitial

mobilization level 1s only .1 Wut 1&\\11mxt of notential
14

recrurts 1s .8,  The Jdefection rate among previous
supporters and the recruitment rate dmong previous non-
supporters who are potentialls eligible for wob,lization

dre both .7. [The conditien~ are shewn an the toilontng

equation. -

&

. .
The pattern of Jlternntlng.gdlns and losses seen in

L3
Figure 1.4 1s alsopresent 1n thé\\Oquengc of mohxll .ation

!
0.7

o
~ AVa)

o
-l

Mobiljzatiag _at level ‘'t'
(M)
t

Time

A partial sequence of mobilization levels for
a party with the followung parameters-
7, f=.7, amd L = (M0 .1)

s« Figure 1.

scenarios with the fast two.

levels gencrated by this Cyadc taen and ~hown an Figure 1.5,
Ihe anitrdl vartizior p mebilization levels 1. even MoT ¢
dramatic an this instarde.  unce again, however, the
absolute value of the “hungl decrcases an each ~acceeding

tine peraad. Both of there latter twe scenarios have 48
mvolved very volatile pelitical Progesses marked by
hoth 1) 4 high turnover smone party adherents and

[

(3 fluctuating levels of averall suppert for the part,os,

SUNHARY

This unit has demonstrated several properties of
the mobilization proces~. as 1t is represented by oux
model, which are not tntultivedy obvious. ALl c¢lements
of the modgl - the three paramcters as well as the
inittial mobilization level -- hive mportant and rnter-
dependent CUH\OQUOHCCS for the xC\UJtlng mobilization
process.  No single parameter o1 subset of paramcters
can he used to typify a mobilizatipon process. lurther.-
more, the same ~c¢t of parameter values for 'gv, mfv,
and "L" van have verv d}ffcronr implications depending

upon the initial ~i12¢ of the party being con-idered.

Recrurtment and defection: rates ("p" 1nd )
mean different things to parties 1n dlttCICnt pelitical
circumstances. - Parties. which have more fully eaploited
their potoﬁtlal pool of recrurts ("L") have a more
difficult time achieving any additional growgh. \s
S¢enario lhree 1llustrates, parties which recrurt at
a hxghe; rate than they suffer dofcutlon< can still
decline in size. , .

The 1mportance of recruitment.and defection rates,
however, is 1llugtraxedlnﬂcomparlng the first three

Changes in mobilization
levels arc monotonmic 1n the first set of suaulatiqns
regardless of the recruitment limits or inrtial mobili-
zation levels.

”

The parties either consistently 1ncrease

o : . 14
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or c0n51stent1v de»rease 1n si’e. Conversely, net gains . . 5. ANSWERS TO EXERCISES
alternate with net 1os>¢> 1n rhe second set of simula- . T T )
. i. The base of all eliginles includes considerations regarding’
t10nS even t‘\ough one simulation involves a minority and ) . . . .
. articipation. This procedure measures the party's success
4 the other ﬁn»olve< ¢ majority party. In shortyse the high . P e P = .
R . . . at competing with apathy and the stay-at-home vote as well as
rate‘g?vf defecticn d recruitment dre reiated to the P 9 pathy Y N
i its abilitv to compete with an%pposing ,arty or parties.
alternaTing .neTru . oo dsgdecfeanct L s e.Iatian leleis 'p N PP T 4 pars
L < . . , < hé thede cgt».\,or«ew are (1) those air_goy recruited- M . ,’
£ .
NS ARt s e L rd@tion SslTaT oy s PUen e tLt gl iy T e ot
. . ) s Yoo {2)* those wno cre not supporters but ~rwnt be: L = M ran. .
tmdudnive. L omadl weL oL edl s me sosurts o gre (rtatned, t
v . N - 3) those not suscoptibie to party recruitment efforts
and sore genmeralii tacns are drawn.  Uduld we adrie con- to7 " b v h .
. . t = L. Anctner category coula be those who would not, urder
clusions concerrirn. “whdt the seguence of wobilization .. e . M = ! .
) . , . any circunstances, defect from party ranks: H. The model
«level<'for a given set of parameter< wouid look like - ° ! yoetn ? party
. . PR . .. oo ~ouid then become:
without generating the sequence” In other words, could . -~ 3
» ;‘; . . - . %
we deduce the characteristics ¢f a mobilization process . . M= glL - M- ‘ML - 1.
from a kRowledge ©f the parameters and the 1n:tial R
conditiohs? Unit 288, Ihe D)*na. 1¢s of Political Mebili- 3. Mapp = Mt +a(L - Mt) - ‘{Ht) = (1t ~-g- f)Mt + gl.
. .
. raticn: Il, explores the model's deguctue preperties . - -
! - i 4. . Yes. For exampie, consider a party with the followin
h'.‘ . *as well as applyirg 1t to a ~cms1derat10n of uan actuaL«\‘«/f\ P 3! party wi g.
- . S arameter values L = | = .1, and f = 4. If the
mobilization process’d h e v 9 ’ : .
- : . . party'& initial level of support is .1, its level of
IR ¥ .
. . support at the next election would be .41
" v - . . d .
w . . 3 .
- ) . - S. I f Mt+l is equal to Mt then: .
° . b= (1-g=f).6«g(.7)
" E ., ’ 6= .6 - .6g.~ .6f + .7g
- = -.6f + .1g
. ‘. ‘ .6f = 1g
R Therefore, in order for a party to grow fl"O{T‘l an initial
a N il A . . - . - b N
‘ i ! mobilization level of .6, given that L equals .7, .1g
. i must be greater than .6f. X o
97 . -
-, e ’ 6. A party's choice between allocating resources toward \
[ q © * . \
e \ _ (1) retruiting new supporters or (2} insuring the continued ,
% ’ : support of those already recruited depends upon the rela-
X T‘ngnship between the party’'s.recruitment potential and its '
« ot . current level of support.
4 x = )
(}O ' 7. It would not. .
. . L]
° - - 15 ) . 16 : ’
. X . \-—r ’ Y . ’
s i
. A - . . ! - N
o oo ’ - 41
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1. INTRODUCTION

& Unit 297,
developed a model of the mobilization process,

The Dynamics of Political Mobilization: I,
Using
that model, several sequences of mobilization levels were
generated based upon d1fferent sets of simulated condi-
tions. 1In thls way various ctors' effects upon the

moblllzatlon process were isolated and evaluated.

The present unit, has two a1ms F1rst, a framework

is developed with which to deduce the properties of a

mobilization process based upon mathematical properties

of difference equations. . Second, the mobilization model
is applied to the analysis of an actual rather than a
simulated mobilization process.

. 2. THE MODEL'S DEDUCTIVE PROPERTIES

i '
Expettatiqns regarding the behavior®and outcome of

various political mobilization processes can be based

upon model parameters and initial mobilization levels

w1thout inspecting the .Sequences of mobilization lévels

which are actually generated. Thfs section develops

the basis upon which these predictions are made. First,
. general and pa{tlcular solutions -to difference equagions

are defined and illustrated.

A general solution is then
developed for the difference equation which corresponds
to the moblllzatlon model.
properties are outlined.

Finally, the model's deductlve

3.1 Solutions to Difference Equations

-

A difference equation solution is a single function
whlch generates a sequence of values satisfying the

equation at each time potht. Consider the following
51mp1e case "

(1) M, = 2Mt : -

ERIC © . 48
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or : J

(2) Mt+1 =M, o+ M = 3N

One solutlon for this equation is M = St. The solution

results in the folloW1ng equality based upon Equation (2).

(3) st+1

All the following .solutions,
equality: Z(St),

= 3(3 ).

however, also satisfy the

100(3?), .6(3f). Each solution is a

Particular solution to the difference equation. A

general solution,'in contrast, provides a non-unique
solution which is pot related to any unique condition.
All the particular solutions shown above are variants
of the general solution -- C(3 ) -- where C is any

con®ant.

We make use of the following Theorem:1 if: (1) a
general solution is obtained for a linear difference *
eduatﬁon of order "n" and (2) "n" consecutive values of
the equation's generated sequence are defined, then it
is the only SOlutlgn to the d1fference equation with the
prescribed condltlons To make use of this theorem,
Criteria must be establlshed for the order and linearit}
The order of a difference
equation is defined to be the number of. d1schete‘intervals
upon which‘the unction depends. : It is determined by
subtractlng the minimum time subscript from the maximum '
time subscript. 1In short, the moblf}ggilon medel qua11f1es
as a first order dxfference equation t+1) -t = 1.

Furthermore, the model rf linear because.the coefficient

of a difference equation.

17" " 1
for Mt is net a fhnCtlon of any Mt+k"

va L.

ot f . s

! See Goldberg (1958). ''»

-~
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" example where Mt+1

)

. Exercise 1

What"'fs the order of each of the following "difference equations?

X1 T

(bz Xt+2 = azxt+] +a

- (a) X, =a

= 3,X

() Xee3 ™ 2

-

~(d) xt+

t .

+aX +a

27 3% Pk v ‘

Exercise 2
Znefcise ¢

Which of the following equations are linear? (Remember:

Linear equations need not have constant coefficients.)
= 2
() X4y = 2,5

(b) Xea2 = 32X X0

(c) Xieg = atX, + a,.

This theorem assures us that we can obtain a particu-
lar solution to any first order linear difference equation
for which-we know the general solution and any singlea
sequential value for the function. Using the pgpvious
3Mt’ assume we know %he’value for

MO' [ N
,Ml = 3M,
=' = = z ’
.. . M2 3M1 S(SMO) 3°M, /
(4) . .
L4
. - af<k-1y ) . <k \
Mk 3Mk_1 = 3[3 MO] 3 MO' / .
In short, the particular solution is obtained by ssub-
stituting M for C.
- ) 3:
L)() L84
. . , -
) / . ,

EI{I(j o / . , / ’ 1

Aruitoxt provided by Eic:

T 2z /

-~

ey, )

e

!

.

2.2_'Solving the Model

1

As you previously discovered in Exercise 3 of Unit
297, the mobilizdtion model can be q&ﬁressed in the

¢

following form:

(5) Meap = (1 - g - )M+ gL

Since this equation 1s a first order linear difference
equation, we only need to find a general solution and

one sequential value for a given mobilization process

to” uniquely solve it. '

3 /
Goldberg (1958) develops a soluti§% for the following
~—
equation:

(6) + a.%

1 27t

QX .
This equation is the same’ form as the derive “Nersion of
the mobilization yodel (Equation 5) where:

>

]

51

Ml

(7) a; = gt W
(8) 32=(1'g'f)"
The solution can be found as follows: !
Kear = ap *+ aX
X - . _ - 2
t+2 = a;+ az)(t+1 =a 4 az(a1 + azxt) = al(l + az) +“azxt
(9) . - s
ol &
/ | ~ k-1 k .
xtﬂk = al(l ta, ta, )+ aX,.
L
Exercise 3 v
Find the solution for/Xt+Q.
: k+1, - -
The quantity ¢1 + a, + ... ¢ a, ") can be expressed
in a more manageable closed form by summing a finite
>
4




. geometric series.

v

Q

ERIC*

Aruitoxt provided by Eic:

e " ~

First, set the quantity eﬁual to "S".

k<1

(10) 3 .

S =‘(1 + a, + + a

Multiply both sides by a constant: "az".

k
(11) 325,’ (32 + 3% + + 32).

Subtract Equation (11) from Equation (10)§

° . +ak-f

S-a,5=(1va,+.. 2 k

2 ) - (a2 +[az ..+ az)

o f

(12)

or

k

(13) 8 - az) = (1 - az).

Finally, dividing both sides by (1 - az) results in the
Closed form for the original Equation (10).

The difference equation solution canothé§bfore be
stated as follows:

k

(14) Xy = 2K, + al{(l -a¥) /- az)J )

if a#1

X, + ka.

(15). Xeap = Xp t ka;

Exercise 4 , -

A .
If we know the general solution and one sequential value we
vcan obtain the particular solution. What if e know the sequence
value for t = 38 instead of t = 0?7 How could we solve the equation

for‘t < 387

£

2.3 What Good Has This Done? ) /
kA - ‘,f"‘*
Now that we have a solution what ¢an be done with

Using the solution ‘we can predict both (1) the
outcome of a sequence and (2) the behavior of a sequence
as it approaches the outcome.

it?

Several possible sequence
behaviors and outcomes are considered here. %

4

i

!

if a, = 1.

The discussion that follows Is a non-rigorous treatment that
depends heavily uponjthe discussion contained in Goldberg (1958).

o2

5

A constant sequence. First, a difference.equatjon

can generate a sequence of equal values. In this case

"the outcome of the difference equation is the same as

1ts initial value and the sequence's behavior® is constant.
Whenever the initial value of a sequence equals

(314(1 -az)) and Taz" does not equal 1, the resulting »
sequence is constant. This can be ipown using  the

Equation (14) solution.
+a ((1-a¥/0 - a))
1 2 2
Xeop = 25X, + 2 /(1 - 'a,) - a¥(a,/(1 - a,))
416) Peek T 3%t 2y 2) - ayley 2!
4 ]

£
f'&,

(] ! S . “ K .
Xeeg - 2,/010 - a,) = aZ[{; - (al/(l - az))].
So, if "X," (the initial value) equals (a1 - a,)),
the right hand side of Equation (16) is eqlial to 0 and

"Xt+k" equals (al/(l - az)) as well.

Some other sequence outcomes. Our consideration of
other sequence outcomes is made simpler if we only
consider the absolute value of difference equation
seqq%?ces. The absolute value of séquencés generated
by d¥fference equations can increade without bound or
‘converge toward some limit as well as staying constant.
It can be seen by inspecting the solution in Equation
(14) that the?SQ§olute values for the sequence will
continue to W larger at an ever accelerating rate
if "az" is greate{ than 1 or less than -1. Therefore,
if "az" 15 greater than 1 or less than -1, the absolute
value’ of "Xt+k" approaches infinity as "k'" approaches
infinity.

Rather than growing without bound, the absolute
value of the diff;rence equation sequence will converge
toyard a limit if either: (-1 <a, <0) or (0« a, < 1).
Both the "agxt“ and "ag" terms in the Equation (14)
solution approach zero if either condition holds.

. "

2

\)‘:
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the sequence generated by the difference

Therefore,
equation approaches the limit: ! M
(17) %1/(1 ",?2)- N

¥
This value is subsequently expressed as "MA"] .

Ve

Some other sequence behaviors. What can be said

regarding the behavior of a ,difference equation sequence
as it approaches its outcome? Re€hrning to'the Equation
(14) solution,

positive values if "az" is less ‘than zero.

"ag” oscillates betﬁgén negative and
Similarly,
the sequence generated by the solution alsg oscillates
regardless of the values for "X " or the é%iutlon s
I(LL - az)/(k az)). That is,
in the mobilization level are followed by increases,

other term:

and increases in the mobilization level are followed
by declines.

’
- v

§X" grows or declines ﬁonotonically

‘The
. N . .
difference equation sequence declines monotonicaily if

Alternatively, "a
{constantly) .whenever "az" is greater than zero.

"X " (the initial cond1t10n) is greater than’ "M*" and
increases monotonically if "XO" is less than "M*"
Expectat1ons regarding the outcome of a difference
equatlon and the behavior of the sequence as it approaches
the outcome are summarized in Figure 2.1:

- .
'

Exercise 5 P
What can we predict about a‘dffference equation function ‘ -

for which we know the general solutlon but not the particular
- .

solution? What can we not predict from the general solution

alone? N

2.4 The Expectations in Terms of the Model . T

These mathematical expectations can be expressed

in notation applicable to the mobilization model. First,

Aruitoxt provided by Eic: .

deg11nes e

(a)

(a)

(c)

—_
-
-
~—

Figu}e 2.1

Xt;] =a, + azxt.

equal (a]/(l,:.a

<
Ioy|
absolute value of az'
' >
|32 | 1
Y -
o -
iy ~'E;
27 —~ .
o Ry
A
. A o
s

(d)

(the initial condition cannot
’

Expectations regarding the difference equation:

direction of a, . ¢
>0 <0 -
2 )
monotonic oscillatory .
cdnvergent convergent
(a) b)
. monotonic oscillatory -
divergent divergent
- (¢) (d)
3 2 P
- .
P ey sy
- 8
A -
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consider the limit of the process: '"M*". The limait 1s Tableré.a

equal to al/(l - az), but, making use of- the equalities

in Equations (7) and (8), the limit can also be expressed The Scengiios-of Q“it 297 \

as: - . . : -
- - ~ il i& limit (M) sequence behavior .. '
(18) M = gl/(g * ). v - )
N . LY Scenario 1 .07 .60 .175 * .monotonically decreases (M0> .175)

+ Verbally, the limit of the mobilizatien process AS»the Scenario 2 .21 160 525 " monotonically increases (Mo<'525)
ratio of (1) the reqruitme?t rate multiplied times’ the B Scenario 3 .21 .60 525 monotonically decreases (. > .525)
upper limit of the population which is potentially sus- Scenario b .72 ~-.ho .5ik osciﬁatory convergent

i ] 3 2
. ceptible to a party's reFru1tment efforts to (2) the Scenario 5 .56 -.ho 100 “oscillatory convergent
sum of the recruitment and defection rates. * .
-The "az" term provides an interesting and important , ’ ) . ‘
analogy, to the model (recall that: a, =1 - (g + 0). ¥ - - . -
The sum of “g" and "f'" must be greater than 2 or less 0.7
than\ -2 for a divergent sequence to result. Neithgf )
0.6

gondition is possible by definition. If either para- .
meter were negative, we would be dgaling with positive

f%gf Yosses or negative gains. Furthermore, neither parameter
can be greater than 1; a party cannot lose more supportets
than it already has or gain more than those that are
« eligible for conversion. These definitional contradfq;ions
- in the model are related to an empirical impossibility. \
No party can gain or lose adherents indefinitely; un-

-

limited growth cannot occur. In order for the model

Mobilization Level at ''t' (Mt)

to be credible, "az" cannot be greater than 1 or less

thqd.. . : ’

The expectations déveloped here can bé applied to

) the consideration ..of mobilization scenarios undertaken - B 0.1 L
in the previous unit -- "The Dynamics of Political . - Mobilization L“Tt =175 -
- Mobilization:*1." These applications are made in . -
Table 2.1 and, forﬂPurposes of graphic display, the . 0.0 - 3 ; ; ; - L ;
mobilization limit of Scenario One is presented in _ . * ’ Timéw( \ )
Figure 2.2. Y

Figure 2.2 The mobitization limit and a partial sequence
) N of mobilization levels for a Party with the
x . following parameters: g= .1, f = .3, and

B L=.7 (Mo = .6)

-~
-
.

[~
e
»
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3
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Exercise 6 .

What is the tipping point, in terms of ''g''~and "'f", between

an oscillatory and monotonic mobilization process?

INDIANA

3. DEMOCRATIC MOBILIZATION IN LAKE COUNTY,

Previous considerations using the model have focused
upon simulated mobilization processes. This section
applies the model to an analysis of Democratic Party
mobrlization in LakeCounty, Indiana, from 1920 through
1968, This period is an 1mportant one 1n American
politics which 1nc1udes the return to normalcy following
World- War I, the Great Depression and the New Deal, the
Eisenhower years, 4nd the social turbulence of the 1960s.
Lake County, which includes Gary, is an especially
appropriate site for such an investigation since 1t ﬂas
contained large concentrations of the population groups

upon which Democratic ascendancy has been based: industrial
workers, blacks, and the poor.
3.1 Statistical Estimation

The two coéfficients -- "al" and "az" -- for the

difference equ&t1on shown in Equat1on (6) can be stat1s—
tically estimated on the basis of h1stor1c levels of
Democratic mobilization in Lake County. - The method used
to estimate the coefficients is a statistical technique
known Qs ordinary least squares (OLS). Given a Cartesian
plane with a piop of data such as that shown in Figure
2.3, OLS fits a straight line with constant terms of
-"a;""-- the intercept -- and "a," -- the slope. This
OLS 1ine provides the best fit to the data because it*
minimizes thé sum of the squared discrepancies from the
line. A-single discrepancy or error is defined as the
distance between an observed point in the pléne and the

o8 ' Y

Q - -

ERIC -

Aruitoxt provided by Eic:

line, .perpendicular to the horizontal axis (Wonnacott
and Wonnacott, 1972).

t+1

Figure 2.3 An éxahple of an Ordinary Least
Squar RegréssionJL}ne.

i
'

N

Some hard to resolve statistical problems occur
because we must stat1st1cally explain a given mobili-

zation level in terms of a preceding mobilization level.

Our discussion 1gnores these problems; the scope of
such a consideration would go beyond the bounds set
here. This example is aimed at Showing the application

of the model to'an actual mobilizafion process rather

3

than producing accurate, unbiased coefficient estimates.
L) . .

OLS was used to estimate the coefficients in the

following model: A *
(19) - Mt+1 = 31 + ath. R
where:
M, = the proportion of Lake County adults

voting for the Democratic p{e51dent1al
candldate in year "t"

t = 1920, 1924, ..., 1964

t+l = 1924, 1928, ..., 1968

H >, .
¥t
\
\ 3

~

3 see Hibbs (1974) for a consideration af frese problems.
v .

rt
3 i
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1
The resulting OLS estimates are .14 for "al" and .62 for

"az".4 ‘
\

3.2 Estimating the Model Parameters

°While calculating the values for ”al" and "az" on
the basis of ™g", "f", and "L" was a simple task, the
Teverse is not so casily accomplished. As Equations (7)
and (8) show, .three unknodn values must be defined on
the basis of only two known§values. This is an impossible
undertaking .unless an adai;ional constraint can be
imposed upon one of the thfee paraméters. The model
parameters, however, were chosen and defined to provide
a descriptive representation of the mobilization process.
Therefore, we can introduce some additional constraints

&

size of the adult population. The'secoéd and third
restrictions (inequalities 21 ng 22) are based on the
previ:ley discussed implaus;b11$§y of negative losses
and gains and the fact thgt lasses and gains cannot
exceed the size of the relevant popuiations. 4 negative
loss would be a gain, but it 1s impd%sible to recruit
those parts of the population which are already mobilized.
Similarly, a negative gain would constitute a loss’ but
a party cannot losé supporters it dogs not already’have,
Finally, it would be impossible to lose or gain more
than that part of the population which is eligible to

be lost or gained. A perfect gain or loss ¥ate of
either zero o; one might be conceivable, but the pos-
sibility is sufficiently remote to fustify.the restric-

\ upon the parameters in order to insure their descriptive tions, ! R :

adeq?acy. o ' i '« * Equation (7) can easily be rearranged to result
Severak reasonable restrictions can be imposed upon :"\ in (al/g + L). Therefore, using the right side of
the three parameters. They are the foiiéwing: b inequality (20), * =
- 4

(20) S0 <L <1 . (23) xal/g.< 1 or a; < g.
(21) 0<g<l “ \
(22) 0 < f <%1:_ "y Slight ?fnip?lation of Equation (?) resu{ts in N
B cae ©l " . o G =1 g - aif. Substituting this equality into

Th ‘ - . . . . . " 7. - .
€ restriction contained in inequality (20) 1s based on the legt side of inequality (17) produces :

the assertion that at least some subset of the adult .
population is potentially susceptible to party recruit- (24) . 0 <1 -g-a or g <1 -a,.

" ment efforts, but the subset cannot equal or exceed the

. : - s . "1 - az" which is shown in the number %ine representation

So,{ llgn lies in the 'intCTVal bounded bY naln and

The Bureau of the Census issues population counts every ten years.
Therefore, adult population estimates for electijons occurring
between censbs counts were derived using a simple technique of
linear interpolation. For example, the 1924 estimate was derived
as follows: ’

of Figure 2.4. Lacking better information it is
4

-

'"'g" lies in this interval

\o J ) 1

Atoal ™ Riggg * (Ryg30 = Ajgyp)/10.

- i 1 ]
Ax symbolizes the number of adults living in Lake}, County during | ’ L
] . § . . 4—-8]» , 4——82—_.»
vear 'x''. In this example an estimate for 1924 i4 derived from o W
censuﬁ figures fot 1920 and 1930. “w ' Figure 2.4\ ln&erval within which the estimate for.''g"

li€s (a] < g‘.<l - az).

. ( “ ’ SERE . )

o - 14
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Aruitoxt provided by Eic: . , W . \
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reasonable to suppose that ''g" lies in the middle of
the interval. This assumption results in the following

.constraint:

Y ] ’

(25) g =ap+ (1 -2 - a,)/2).

The assdﬁ%%ion that "g" lies in the middle of the

interval bounded by "alh and "1 - aZJ 1S more than a

blind guess. If we assume that a normal distribgt&ag
of estimates exists within the interval, then the
prohability cf choosing an accurate estimate for hgﬁ

15 enhanced by picking the midpoint (see the bell-shaped
probablilty distribution of Figure 2.5). Multiple

0
{ ]
< 2 — 1 N 2, !
F:gugﬁgz .5 Probability dlstr;butnon for the estimates
. of ''g", assuming that the estimates fdr the
1§ parameter are normally distributed within
the interval.

—

e
.estimates exist for "g"'and for the other parameters
because our choice of time points and elections is
only a sampllng‘from a unlvE

For example,

rse of mobilization levels.
we can choose off-year or presidential-
year elections, and we have a va}iety of elections" to
choose from for a given series of years. Therefore,
‘the resulting parameters are estimates of the "true"

underlying parameters.

b “

In most 1nstancés the interval bounded by "al” :

and "1 - azﬂ will be small making the assumption a

15

El{[C : .

~ TR , ’ ; .

»

[4

We ghould, however, be sensitive to two
potential problems.
than "1
greater than one.

fairly safe one.
First, ”al”
if llazll
This means that the interval may be
than if

must obviously be less

- a,". Second, is negative, "1 - a," is

sxgnificantly\larger, depending upon "al", "az"

was positive .
. //// ’ . . .

Exercise 7

Using the estimates for Erie Cghnty, what interval does ''g"

fie within? an.

-~

The three model parameters can be estimated using
the following system of equations and the OLS estimates )
and

for llal'l llazl .
g =3 + ((1 - ay -.az)/Z]
(26)  f=1-a,-g '. .
L= a,/g. ,
. 3.3 Applying the Model to Lake County

N7}
il

. Based on this system of equations,

the following
Lake County eétjmates are obtained for the parameters

of the mobilization model. -
Y- §
g = .26 /
(27) f= .12 : '
L = .54, ’

The parameter estimates 'suggest that the Democrats'
recruitment rate has been over twice as large as their
defection’ rate. Only.slightly -more than half of the
however, appears susceptible to pariy

recruitment efforts. - !

population,

-

Two Démocratlc mobilization paths are shown for,

Lake County in Flgure 2.63 the observed>sequence Qof
e R 16

.
. . ° ‘
- .

” ~NC3 /




1
1964 1968 .

1960
mocratic mobilization in

i
1956
.26
12

g =
f =
L = .54

1
1952

1948

-

1
1941

dffference
equation
sequence

1
1540
Presidential Election Year
quation generated paths of De

M5 o=

?observed
N
1932 1936

sequence

1
1928
Lake County Presidential elections from 1920 through 1968.
14
s
37

1
1924

1920

Figure 2.6 The observed and difference e
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mobilization levels and the difference equation path r

generated with 1920 as the initial mobilization level
and the above parameter estimates. The difference

equation representation of the process is a onotone ‘
increésinggsequence which converges téward a limit @i
(M*) of .37. ‘There are, however, observed mobilization

This fact is not '

troublesome if we (1). view the model parameters as being

levels which lie above the limit.

constant factors operating throughout the period and
(2) treat discrepancies from the difference eqdation
path as deviations due to 1rregular factors not included
in the moabl. For example, the path based upon the same

model parameters with the 1960 mobilization level as

~its initial condition converges toward the same limit,

weakness these two estimates -- "L"

but it would be\@\mpnotone detreasing sequence.

At first inspection these mobilizatjon levels may
appear somewhat low.

Only 54 percent of the populati%ﬁ
is susceptible t% the Demogratic Party's recruitment .
efforts and the mobilization«procéss converges toward

a level where only 37 percent of the population is
mobilized in éﬁpport of the Democratic Party. ’iﬁe level
of mobilization, however, is defined to the bagéxof all
eligibles rather than all voters. 'Therefore, these
mobilization levels reflect overall turnout as well as
partisan support. The mean Lake County turnout rate

for presidential elections from 1956 to 1968 was ,
approximately 69 percent. Using this 69 percent figure
as a norﬁ, the pool of potentfél Democratic supporters
is 78 percent the size of the aveYage turnout. The "M*"
or limit of Democratic support is 54 percent of the
average turnout. In short, rather than indicating

and "M*" -: giv;
witness to the strength of the Democratic Party in Lake
County, - *




~ Exercise 8 . : .

Zsince.we did mot constrain the ftatistical estimation of ”az“

what would you hajé concluded if the estimate for, “az” had been

greater than 1 or less than =17 -* «

. .

4. SUMMARY ’

B

This unit, and Unit 297, The Dynamics of Political
Mobilization: I, have shown several things. Politigal
events can profitabl; be.viewed as being interdependent
across time. -The past 1s related to the present, and
both are therefqre related to the'future In particula
political mobilization is a process . nather than a serie
of discrete events. .

Predictions can be made regardlng the outcom@ and
; behavior of a political mobilization process on” the
basis of a simple mathematical model. The 11m1t of the
process can be determined, and the oscillatory or mono-
tonic progress of the path can be specified. The model
can be used to simulate mobilization processes or to
analyze processes which have occurred i1n the past.

Finally, similar.mobilization processes have

o

T,

S

-

"different consequenyes for political parties.of different

sizes. Two.parjies with thé same recruitment limits
and recruitment and defection rates also have the same
mobilization limits regardless of~their 4ndtial mobili-
zation levels. Therefore, theé same processes can resul
im a net gain for bne.par%y'ana a net loss for another.
4 N

’
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(a)
(b)
(c)
(d)

(c)

t+

s
Yes.

Therefore, the dufference equatnon must Be solved in reverse

X =a. (1 +a
h-‘»l

ANSWERS TO EXERCISES

5.
first
first
third
second

2

If (xt+]

direction where:

2

+a2

‘ 3 4
+ az) + azft

e

= a]‘+ a X 7, then‘(X = -3 /a + l/a X

t = 38, 37, 36, ... 1, 0. ‘

t+ l)

: i
We can predict (1) whether the sequence has a limit or an

equilibrium, 1(2) what the limit is, and (3) ~how the sequence Q

will approach the outcome, i.e., divergence or convergence. - -

We cannot predict whether a monotone sequence will be

increasing or decreasingw
2 ~

A sequence is oscillatory whenever the sum of (g + f).is

b <

One appropriate conclusion would be that the model provides

greater than one.

g < .38.

implausible results.

5o ';'"

3

That is, for these data and this

mobilization process, the model is inadequate.

[
~y
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! 2. How helpful were the, problem answers? ' -
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3. Except for fulfilling the prerequisites,. how much did you yse other sources (for
example, instructor, friends, or other books) in order to understand the unit?

A Lot ’ Somewhat ., ° A Litble ___Not at all

4. How long was this unit in comparison to the amount of time you generally spend on
a lesson (lecture and homework assignment) in a typical math or science course?

1

Much Somewhat ‘About Somewhat Much
Longer Longer the Same - Shorter Shorter

5. Were any of the following;garts of 'the unit confusing or distracting? (Check
as many as apply.) .

Prerequisgites . :

____Statement of skills and concepts (objectives)
Paragraph headings

Examples

____ Special Assistanée Supplement (if present)
Other, please explain

6. Were any of the following parts of the unit particularly helpful? (Check as many

as apply.)
N Prerequisites
Statement of skills and concepts (objectives)
Examples
Problems .
Paragraph headings *
Table of Contents \

Special Assistance Supplement (if present)
Other, please explain

Please de;cribe anything in the unit that you did not particularly like.
’ b

-

L4

Please describe anything t&gi you found pawticularly helpful, (Please use the back of
this sheet 1if yoy need more space.)

Q ’ ’ . ) ] . ) '
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1. IHE wobiL .

1.1 Introduction

Popular support for a president 1s often tahen as

a convenilent, 1f somewhat crude, 1ndication of the fate
of an administration and some 6f 1t« major policiey.
bor one thing, presidents who are facing a <econd
vlection cannot dfford to incur too much public wrath.
Such presidents are theretore likely to eaxhibit some
sensitivity te poll results.  But the president 1- not
,the “nlvone whe 1s concerned about the results of
popularity poll~. Public support for a president also
SeCms O Cdrry over to popular opinion about the admin-
istration and the political party of the president.
The pre<ident’s barty, for example, does considerably

. better 1n congressional elections 1f the president
has managed to gain 4 large amount of public support
at the time of the clcctlbn. Thus, congressmen facing
re-election and patential future congressmen are also
concerned about a4 president's success in winning

. popular support.

President Vixoh's popularity ratings, prior to
his resignation 1n 1974, 1llustrate the relevance of
public opinion for analvses ofﬂpre%1dontlal politics.
Table I clearly 1ndicates that Mixon's popularity .
plummeted throughout 1973. By the beginnimg of 1974,
his ratings had tapered off to a lo@ of about 25% of
the population approving of the way Mixon handled the
presidency. Bv the time of his resignation, then,
Nixon had moved from being a highly popular pr051dcﬁt

to being a most unpopular onc. .

. The fat® of Mixon's administration 1s, of course,
an extreme example. Most presidents do jnot suffer a
scandal of hatergate proportions, nor do most resign”

from office. “Nevertheless, Nixen's decline 1in popularity

1
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TABII 1

Trend 1n Nixon's Popularity, 1973-1974

. ‘ Approve Disapé[pve
January, 1973 682 252 -
Q February . 65. 25
) March T 59 32
April . Ih8 ]
\ May . ‘ , bh Ls
‘ T June . 45 45
uly Lo Ly
iugust 38 ) 54
September 32 59
October 27 60 )
November 27 63
"Decemger 29 60 |
January, 1974 26 64 t
\ February 25 6L
March 26 65
. April 26 , 65
May . 28 61
* June 26 61

A
Source: Gallup Opinion Index

»

1S not as unusual as’ it might appear at first glance.
Presidents typically find that their public support
decreases throughout the course of their term 1in
office. Figure 1 illustrates this phenomenon for
some recent presidents. Clearly, Nixon's fate at

the polls was not peculiar; in fact, presidents

are generally unable to maintain the kind of popular
support they enjoyed at the beginning of their
presidentjal term.

‘ v

From one.point of view, this phenomgagm is quite
surpriséng. After all, different presidents pursue

ERIC :
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7 Approve

e

§
T P T
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Years in office

Figure 1. Trends in Presidential Popularity

Source: Gallup Opinton Index ~———

Key: ————————Johnson, January 1965 - Qugust 1968
—_—— — Truman, January 1949 - November 1952

l

different policies énd these policies appeal to some
people and alienate others. The notion that presidents
aellberately pursue policies that offend increasingly
large segments of the population seems absurd in a

* country where politicians depend on puplic support to

gain access to their office., B p&es1dents do not
i

Systematically pursue policies that offend increasing
numbers of people, why does popular support for a

president decline over time?

.




O

ERIC

Aruitoxt provided by Eic:

\ posalble explanatlon links this phenomenon to
the nature of U.S. electoral politics. Y prior to an
election, pre51dent> campaign vigorously as they seek
to mobilize support for their candidacy. However,
once 1n office, a president has far less time and
opportunity to engage 1in the extraordinary kinds
of mobilization ef?orts that are typical of campaign
pertods. It 1 therefore possible that a pr551dent
will begin each term with an unusually high level of
support, After all, 1n most cases a victorious presi-
dent has managed to win a majority of the popular véte.
\nd, 1n the general excitement following the election,
the president may well pick up some additional good
w11l from others 1n the country.

A> the excitement of a campaign dies down, and
politics take on a more normal aspcct the commitment
to a particular president that uas elicited durlng
the campaign 4nd 1ts aftermath probably weakens for
many people. The president will lose some supporters
1f he pursues policies %th%t are disagreeable to them
or“ i1s generally unable to maintain the kind of economic
and political conditions his stipporters expect to
obtain. On the other hand, the president 1s likely:
to gain some supporters from people who benefit from
his policies or who simply ffnd that things are con
siderably, better than they expected them to be. The
balance thkGCH loss of supportiand gain of new adher- °
ent> w1ll determine changes 1n 4 president’s popularity
over time. Of course,”there 1s no necessary reason
why this balance should wind up on the negative side

, N

] For further discussion of this issue see John E. Mu
Wars, Presidents and Publi¢ Opinion {New York: John
1973). The model presented, here was originally develo
by Jghn Sprague and used to study public opionon by G.
Boynton ""Sources of Change in Confidence and Trust in
ment," paper presented at the 1974 Annual Meeting of the

American Political Science Association, Chicago, I11inois,

August 29 - September 2, 1974. 4
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for most presidents. But if 1t 15 true that -ome of

the 1nitial support a presidé&nt receives 1s artificialyy.
high, 1n the sen<e that 1t stems from campailgn per- j
formances or even from an initial extraordinary effér;]
to win publlé‘suppgrt, then 1t 1s likely that as< the J‘

campaign dies down the president will find himself losing
more supporters than hg gains adherents.

Ihe phenomenon ot decreasing prebxdentldllsuppost,
then, may be explicabie without positing the existence
of callous presidents who fail to maln}aln support
because they‘drc totally contemptuous of public opinion.
But 1f 1t 15 true that the loss of presidential popularity’
can be attribyted to the unusually high support levels
generated b”%dmpdlgﬂS which subsequently dec:ease to
more normal levels that are determined by the general
atti1tudes of tHe population, presidential policies,
and ex1sting political and economic conditions, then
several questiong remain to be answered. Tor ome thing,
while 1t may be plausible to suppoSersthat 1n a two
party system 1nitial support forF a president will be
unusually high, 1t 1> also plausible to suppose that
not all presidents will suffer a loss of support or,
at least, that not all presidents wi1ll suffer a loss
of support to the same Jdegree. What, then, determines
how much support a president lases during his term £n\~.
office” Can presidents ever gain support over the
course of their 1ncumbéncy° If so, under what conditions?
Then, too, there 1s the question of what constitutes
"normal” support levels. If presidential support
decreases to some norgal level, what determines how
high this level will pe” How fast do the ‘effects of
the campaign wear off so that‘thls level 1s approached?
Do all presidents have some normal support level, or do
some generate such controversy that their support fluc-
tuates wildly over tyme? [If support can fluctuate

wi1ldly, under what cdrcumstances would 1t be likely




B

*

opinion about an incumbent president.

]
to do so” Are these circumstances likely to occur in

the context of American politics?

A simple model of presidential popularity may be
[he
15 undoubtedly

heipful 1n answering these and other questions.
model that 1s presented in Section’ 2
a highly simplified representation of the realities
of American politics. As such,
capfure all of the complexities involved 1n publig

Nevcrtheléss,

1t cannot hope to

1n many 01rc¥mstances the fiodel provides a close enough
approximation to actual conditions that 1t can help us
understand why, 1n a democratic political process, so
many presidents generate a trend of increasing pollflcal

dhﬁaffcctlon with {helr administration. A\
1.2 A Model of Presidential Popularity

A simple model of the way 1in which support for a

president changes over time can
‘that there are only two ways 1n

- support can possibly change: 1)

viously supported the president
or 2) people who had previously

be formulated by noting
which the level of
people who had pre-
withdraw their support
not supported the

president change to a position of support for the
Thus; 1f we know the level of

for a president at any time, we will know

president. support
the level
of support he will receive the next time fhis popularity
1s measured if we know how many of his pdevious sup-
porters wltﬁdrew their support and how many new

supporters he acquired in the interim pericd.

To formalize these 1deas, et us suppose that/a
president's popilarity 15 measured in equally spaced
time 1ntqf¥als. Thu§,.we might have weekly or monthly

' oF blmonfhly information about the proportion of adu}ts

/ who curr}ntly approve of the way a g1iven preéldent 1s

handling his job. This proportion will be répresented
P .
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d St' and calied the DO e art gt o riven time t,

thas, the support level 1s grven by the formula

adult who approve of the president at taime t

t tetal adalt population at time t : -

-

b

Since the proportion of adults 5dpport1ng the president
1> measured 1n equally spaced time 1ntervals, we can
represent suceessive time periods by successive non-
negative integers. lor e(ample,alf monthly data on
rresidential popularity ratings were available for
Janudry through December, we could treat January, the
in1ti1al time tor which data are available as t=0.
tebrudry would then correspond to the time t =1, March
would be represented by te 2, and December by t=11.

. The proportion of adults who support the president in
Julv, 1n thi1s example, would be-Sc. )

Change 1n the level of support accorded a president
between any two successive time periods can be repre-
sented as ast. Thus, ! °

’

(2.1 488, =S

tor example, using the monthly data from January to
December outlined in the previous paragraph, A58 = S9 —58
would be the change 1n presidential support levels
between, September and October.

Exercise | '

Suppose presidential popularity were measured in weekly

intervals between,January 1 and December 31, with t=0 for the
first week in January. Assume 4 weeks to the month. How could
you represent ) ' , ‘ ’
w2) the results obtained/in the third week of January?
b) the results obtained in the first week in March? .
¢) the difference in popularity between the second and

’

third weeks in February?

ERIC ‘ R
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¥1th this notation 1in mind, we' can begin to formalize
the 1deas introduced at the beginning of this section.
Yince St represents the proportidn of adults who support
the prestdent at t, the quantity (I -St) will rpprfsent
the proportion of adults who do not support the president
it t, either because they disapprove of him or because
thev have no opinions or are 1ndifferent on the 1ssue.
the reason for meaiurliﬂ St as a yrcpcrtion of the adult
populatxon supporting a president, rather than the absolute

number of people supporting the president, 1s that the
; 2

~“proportion measure allows# an L3sy alternative interpre-

tation of See It 15 the average probability that an
adult wi1ll support a given president at time t, 1n the

tollowing ~énse. If Sl= 0.6 (607 of adults approve of

the president) we might say that the average probablllty
that an adult supported the president at, the first dxme
period was .b, Sinilarly, the ayerage probdblllt} that
an adult did not support the president in this instance

would be 0.1,

Change 1n the average probability that*an adult
will support the president depends on the balance between
the probability that the president loses support ind.the
probability that the president gains support. Let f~
represent the probability that a person who supports
the president will withdraw his or her support by the
next time period. The amount of support the president
lo~ses, however, also depends-on the amount of ‘support
he has. If 7herc 15 a 105 chance that the presxden}
will-lose a xupporter bethcen ipo successive time
peri1ods, and 1f he 13, \upported by 90% of the population
at the first time pérrod then the total loss of, support
he “¢an expect to rbLCIXC at the second time perxod will
be JO.11(0.,9) = 0.09.  [hat 1%, the president would only
retuin a 0,81 le\o} of support 1f he gained no new adher-
ents, If, on she other hand, the probability that a
supporter defects 35 0.1, but only one half of the

’ : 8
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- population supports the president, thc loss of support,
1n ?hc absence of gains of new adherents, would be
- t0.1100.5) = 9.0 The probabilpty of loss from time t
to time t +1 15 the probahlllfy of loss given that .
someone 1s a supporter at time t, times the probability
"that someone 1s a supporter at time t. The quantity
fS 15 the pfoportlon of adults who withdraw their
support from one time period to the next, a measure
- which can be 1nterprcted ns the probability of loss

from time t to time t *l. !

Smmilarly, let g be the average probability that
a person who does not support the president at some
time will switch his or her view to support the pre>1-
’ » den&jn the next time period measured. “The quantity
g 1y, thus-the rate of gain in support enjoyed by a
president. The probability of gaininghnew adherents -
1s given by the quantity gl -St); alterfidtively,

gl ‘St) represents the proportionate gain 1n supporters

&)-

3

between two successive time periods.

\ Since change 1n the support for a president depends
on the balance between losses of and gains 1n support,
a simple equation for the changes in presidential
popularity that occur over the course of a presidential
term can now be formulated: 4

(2.2) LSt = -fSt + g(1 -St).

Ihis cquation simply states thatgchangcs in the level
of support for a president between two. successiv® time
periods can-be found by subtracting losses of support
(the propbrtlon of adu$;;’who withdraw support) from
gains 1n support (the proportion of previous noh- ;
supporters who begin to support the president). Notc, -
though, that the probabllity~f thatfa supporter with-
draws- support and the probahility g that a non- supporter

becomes a ncw adherent are astSumed to remain constant

ERIC - IR
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N -
ﬂhroughout the <Ourse ot any presidential term. That
13, nerther £ nor g I» treated as a variable that
changes over time. If we have monthly data for -some
president's term 1n oftice on presidential popularity
ratings, the model assumes that hoth the loss rate
and the gain rate will be the same for any two

successive months 1n the term.

Clearly, ‘the.assumption that f and g are constant
1;,any éxven presidential term 1s an oversimplitied
representation ot r;uixt). \ president who ends an
unpopular war might expect a large galn 1n‘>uppoxt

at the time he tahes this action. [If the press discove

that a president has taken bribes from major corpora-

tions, the president could expect unusually high losses
of support when the information was made public. y The
probability that a supporter withdraws support or that
a non-supporter bchng to offer support, an short,
dcpend% on what 1s happening at the time, and social,
pO?ltICal, and economic conditions that affect these

.

probabi}ities do change over time.
»

Nevertheless, the examples mentioned above are-
highly unusual. Presidents rarely ®nd unpopular wars
or get caught taking bribes. Po&xtxcal life.1s usu§11y
considerably duller than that. In most periods, some

peopie are hurt by changing political and economic

rs

circumstances, others are helped by these circumstances,

and most dre not noticeably. affeoted While some

vanatlon in loss and galn rates occur dur1ng -a pre\51rv
dentxal term, the huge changes that could be expected

as a result of ending an unpopular war or being caught

in a major scahdal are probably,rarel' Thus, even thoug
the as%umptxon of a:constént loss rate and a constant °
gain rate’ is violated 1n real life, there are p}obably

many times for which_this assumption approximates

‘polxt]cal realities. .The model, 1n short, rxll probabl
) .
TN . - . '
L
- Q.
€2 .
. . :‘,/V . \L
o )
o d [

h

&
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net be ahie te predict all of the variations' in support 3

ratings that ooour during o presidential term because

- 1t tarl~ to incorperate all of the factors that cause
~short term changes in losses and gains ot support for o~
) .
4 Prestdent,  However, 1t «these short-run pources of .k

.
VIT1dtion dre minor, as compared with longer-run

F 4
tendencies, the model should be able to explain and

predict weneral trends in presidential popularity.

U osecond assurmption that as amplicit an the modeg
can te 7 ditred to o provide a4 better approximation to
posttaoal realitios Notice that the loss rate, t,

Jper ptes only oon ocurrent supgorters -- 4 representation
that :~ eminently reascenable since no president can

. lose more suppert than he has. On the other hand, tﬁq

g41n rate, g, operdates on :<  non-supporters. That

15, overvene who,does not “support the' president 1s
viewed a~ a potential future supporter. This assumption
1~ probablv less reasonable. Table 2, which gives

the range of support recerved by some recent presidents,
ind1cates that no presidendhis [li1kely to ever have -

Iny3 of the population supparting him. At least, no

- recent president has managed to win as guch az @ 90% .
TABLE 2 -
: The Range of Presidential Popularity
' . T )
- . Predident Range of ¥ of Approval Received
Ford =~ 37% - 713
Nixon 2hg - 68%
’ Johnson 352 - 80% ’
~ - , Kennedy - 57% - 83%
. Truman ’ © 23% -~ 87% ' ‘

Source: Gallup Opinion Surveys

. .
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edpproval rate. [his s oot surprisame here are
andout tedly some people who will never sanpert .
president hc\yu\( thev are unshakable supperters
. the uppU\ltlun Party, 1 becausc thev dre tad md!u
- radical yn théir political views than K{x president

would be, or simply hecause they refuse} to support am

. L}
president on pdiosvnoratic ground-.  lor most presi-
dents, then, the pool ot potential supporters will he

less than Lov, ot the pupulation, .

. . )
hese vensiderations can be incorporated 1nte

the mudel of presidential popalarity by introducing .

an oaoyir limit 1oto tae pPronurtion of adults who mighe  f >

potenfiully apprave ot a president. Ihys can be Jdgne

hy *assuming that the proportion of adults avrrhable o~ ’
to switch their support to the president at time «t 1
. - .
not (] - St) -- Ebe full proportion of non-supporting
. adults -- bus only (L ©3S.), for some L < 1. fhus,
. )
instead of writing : 3
. (2.0 Sp o= ‘fSt T gl -8Y) ’ .
wWe write
>3 . = . + - ce
. {2.3) . 1S, fSt g(L St)'

This modificatlon leaves us-with a model that 1s
still a very 51mple.rcb;ésentatlon of the process
generating political suppert for a president during
his term 1n office. However, the simplicity of the

~

¢

model 1s somewhat deceiving. Wumple as 1t 1s, the

- ~
model 1s still powerful enough to generate plausible
‘ answers to many of the.substantive questions about

declining presidential support levels that were raised
at the end of the last section. Using the model to
generate these apswers, though, requires some mathe-
matical manipulation of the model to extract the various 2
consequences that f§llow from the assumptions embodied !

< " -

. > ‘
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1n the model. The preliuminary manipulation required
for further analysis 1s presented in Section 3.
s

1.3 Change 1n the Level of Suppu{t over Time . .

The model of changes 1in publlo
_ presidents that was developed 1n the
.allows us, to calculate the levels of

ast section
ublic support

for a president, once the. gain rate g, the loss rate f,
the upper limit L on supéorx, and the 1nitial level of.
support S for a prés1dent are known. 'To see this,
recall that the model-.states that changes 1n popular
support follow the law

(3.1) A5 = -fS, s g(L-S).

Suppose we Kknow the iqltlal level of suppor&, S
as #ell as the values of f, g, and L. Then we can
calculate the level of support the presxdent will
receive at the following time period, S
o = Sy * g‘(L-SO), ]

. 2 ‘

(3.3) Sy = Sp - £Sy + g(L-Sy). )

0’

S, - §

(3.2) ASO =S5

After some simple algebraic manipulation, (3.3) becomes

(3.4) Sp= (L-f-g)sg + gl - ) ) o
If the values of S, can be calculated, then '
so can the value of Sz.' For, -

(3.5) * 85) = 5, > 5 = -5, + 8_'(1‘51)? -

.
wn
H

2 Sl - fSl + g(L'Sl)r

° ' i

(3.6) S, = (1 -‘f-g)s1 + glL.

]

h] - N \

N . . : .
When f, g, b, and S1 are known, it is a simple matter to

. .

"compute the value of S,- . N

° -

s v R




In a similar fashion, 1t 1s easy to show that
¢ . "

(3.7) 53 = (1-°¢ ~g)Sz +gl. .

And, 1n general, .,

(3.8) Seep = (1-£-g)S, + gL.

Thus, 1f we know the values of the parameters f, g,

. and L, and the 1nitial level of support, SO’ all sub-
sequent levels of support can be generated by simple
catchlatlon.

>

Exercise 2

.

Suppose you are given the following parametes values:

® f=0.05 g =0.151=0.8. Calculate the values of S, through
S_\o for an initial condition S, = 0.8. .

(People without cal.ulators will find it easier to gep approximate ~

. T b 3
results by rounding to two significant figures at each step.

v

Graph your results. What is happerfing to support levels?

-, \
1]

© 1.4 The Impact ot the Initial level of Suppornt

We can even develop a formula that will
allow us to calculate the, level of Q&pport at any time,
St’ from the value of the 1nitial suppon&_level and
the values of the parameters f,) g, and L. "To see this,
note that since

, ©o(401) S1 = (F-f-g)85 + gl
and \
4.2) S, = (1-f ‘g)Sl + gl,

then by substituting Equation 4.1 1nto Equation 4.2,

we have- .
A

. 14
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. Sy = tL-f-g)[(1-f-g)S, + gl + gL,

After rearranging terms,
.

N

} 52=(1-f-g)250+gL[1+(*1-f-g)]. R
1]

(4.

wi

Similarly, since

(4.4) S§= (1-t-g)s, + gL,
L

we can calculate 53 dyrectly from SO by substituting
tquation 4.3 1into Fquation 4.4, Specificrally,
£k ]+ gl

Se= (1-f-g)iot-f ~g)250 *gll1+(1-f

3
\nd, after rearranging terms, t N
(4.57 Sy = (1~f—g)350 v gLl + (1-f-g)+(1-f-g)2].

If we perform the same operations to calculate S4 in

terms of SO and the-.parameters f, g, and L, we have:

(4.6) Sy sl f-g)"Sh s gLll+el-f-g) + (1-f-g)2
+ (L-f-g)°].

°

And, by extending this out as many time periods as
are desired you can see that 1in genera'l

(4.7) Se = (1-f-g)fs) + glllv (1-f-g)+(1-f-g)°2
R S I 4 -g)t-ll' ¢ .
- .) L]
. While this formula 1s somewhat cumbersome to use, ‘lg

‘1t can be shown to be mathematically equivalent to a somé-
- 2 \d ‘
what more tractable formula:”™”™

‘. - . _‘ t( . L ) L |

(4.8) Sy = (2-f-g) sy ?3;?} . Tg?g \ f
Some sxmpfg examples indicate that this formula® .

will generate the same results generated by the previous

formula. To see this, let us use the formula ;o_derlve \ .

. RN

> -

2 This is dehonstrated in the appendix. See also Samuel Goldberg,
Difference Equations (New York: Wil:&, l95§), pp. 63 -~ 67.
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expressions tor 5, and v,

’ - L J ) 3

e ;L
5, = 1-1-5\5“»?%[1-(1-(«@]

/
a

(Lete gy '%(f»g)

Pl gis, gl

u
i

v
"

which 15 the result that was obtained before. Similarly,
’

-

. ’ L)
: ”""g"s“u’?%J’Tg*Lg
R A A L L AT

192
"

(2]
~
i

+

- : . 8L
S, = (1-f-g)s, ?-%-(Zf+2g-f2-g2-2fg)
S, = (1-f-g)'s, « & (f+g:) (2-f-g)
— . 0 +g -
S, = (1-f -g)ZS0 +gl(2-f-g),
j which was also obtained before (4.3).
1 4

1.5 A Numerical Lxample
- L4
. A numerical example may help to 1llustrate
[} v
. the use of the formula to predict support levels,
Suppose that for some presidential term parameters
\ " are estimated and the resulting model turns out

to be: -

/ «
(5.1) ] 4S, = -0.25, + 0.3(0.8 - S,). .

Suppose, further, that we know that the president
started his term with a support’level of 0.7 (1.e.,
Sb = 0.7). We can generate the levels of subsequent
support predicted by the model By using the recursive

v -

formula: \
’: ' 16
N \
£5.
\) ‘ '. 0 ' .
ERIC ! . -
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(5.2 S = (1-f -g)St + gl

or by using the general formula-

. - ‘«
e oa oy I S P15 L
1 {90.5) St = (I - f‘?) i\SU qu} + ‘{g;—g

Let us|<tart with the figst formula. Then we have
1 3

S * I T I N30T ¢ L0 3 0.8y
. S I D TS Bt |
1o
\1 = T B S C
[ -

the next time porwnt i~ computed by

S, = (- [ N PR S

S, o= o lus e 21 = 0,535, . :

[f we use the secand formula, we have

.o . o - 024 0.24 .
. ST N L R )t 3
’ TR EIC TR TN L VRO S . % .
51 = U0 o2 A8 = 5y,
\nd,
- S,o= b 0.2 - 003 (0,7 - 0.38) 4 0.48 "
- - . N
§, = L2300, 22) + 0,48 .
<, '
- S, = 1 U533 + 0,38 = 0.535.
The same Tesults are obtained. Note further tha:*zhpport .
for kﬁe president 1s decreasing even though the E
. ) . J
probhvilne, ‘&t of wirfning a4 pew adherent 15 greater '
]han the probabuiitty i f: of losing an old\&upborter.
lhis is often the case. A president may have a better
) chance'of winning new supporters ithan of ltosing Qld
supporters< and <till experience a declining level of .
support. This result 1s explained 1n Unit 300,
’ 17 .
- Py -
. @) ’
: A oof
&) ) ’
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Exercise 3

. Consider the graoh you drew for Exercise 2. Can.you tell
why support is declining? Why doesn't support decline all the .
way to 07 ) * ’

X
-

.o Conclusion
L]

"1t 15 hard tq understand why U.S. presidents seenm
>0 likely to lose ‘support during therrsterm 1n office.
If presidents don't try to offend the public, why has
no recent president managed to gain support during
%15 tenure” And why do many presidents lose a sub-
stantial amount of support while 1n office?

oK :

To answer this question, we have}developed ‘a
simple model of the way support for a president will
change over time. This model;expresses the change

} in a president's level of support from ene time to
the next as a function of the balance between the
losses he suffers from prévious supporters and the
gains he receives from non-supporters: .

\ 85, = -fS, + g(L-S,).

As was shown above, this model can be used to
‘predlct the level of support a president will receive
over time, once the loss rate, f, the gain rate, g,
the upper lim:it on support, L, and the initial level
Qf suppdbrt, SO’ yre J~| The appropriate formula 1s

_ t [y L L ..
Sp = (1-f-g) [50 f+g]+ffg
_ Since we have not yet analyzed the model, w¥
cannot draw many conclusions from 1t. However, even
at this stage one i1mportant conclusien can be drawn:
a éreaident may have a greater chance of gaining new

supporters than of losing old supporters and stili
. 18

.
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)
:
. \
¢ } »You saw this
¥ .
Bapidn o Faxerca~e O, apd the phenomenon can be traced to
3 t - -
' the sact hat *he quartits tl-t g rn the formula o
R devredses 1nos1Ce withoancrasing t no matter whioh of A
S .
the probabadrties toand g ooy larger.  the only time \
' t \ '
a2 tarls to o approach o with increasing to1s when
toand 2 oare both o or both 1. Thus a president's lose
b sarport i~ not necossatily due to the fact that he .
. na~ pur~ucd pelicies that alrenate many .people. The
‘ .
pelicios he pursaes mov fe wuite pepular, n the sense .
: that 2o wain- new support ot o higher rate thanmshe loses
oad osuppere,
. » . e 23 '
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In the preceding unit, the expression

St = -t&l el St)

wa> presented as a4 descpiption of Jhanging presidoential
support levels over the course ot a president's term
In ottice This cyuatien v be usad to gencrate

»
prodictad Teveis ot caport tor aie president aooording

to the tormula

- N t ! ”?&l'——-) * ',
= - - \ i -
\t 01 t [\ \lbl) f’g} “Tb;?.
Thus, for given values of the parameter~ f, g, and L,
-~ and 4 given initial fevel of support) S4»
analyze what happens to presidential support levels !

wWe can,

——_———— - — OVer time. - - — -_ -

o5
Let us-first consider the quantity é¥~' £ - g)t
v as 1t changes over tame. Note, first of all, that 1f
" the quantity (1 - f - g) 1» greater than -1 but less
than | -- which will occur’ ff the sdm of f 4nd g 13
"between 0 and 2 «- then the term (1 - f - g)t will
‘dccrg;se over tmme. This occurs because fractions

\ . ;
decrease when raised to higher powers. lor example,

f11 _1 ,
7y T3 /
(1)’21 '
. 7 )
f1y _ 1 .
. S R 1) ) a9
(1}5- ! ¥ . ,
. LI ,
1) = |- .
( ff; 5. ' /
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o f - g)t

~

N
. .
Simi'larly, » : ’ ,
&
by (:_‘" =i 4 °
S L B \ - .
e =\ 8 ¢
3 T - \
T
t3) 8T ' ™
I 3 R ¥ .
V3 333, -

P

N “
In-fact, over a'verv long time period the term
will eventyallyﬁapproach 0 1f (1-f-g)
10 .
, for exgmple, 1s equal to

15 between -1 and 1. =

T&TT’ a humR?r which 1s slightly less than 0.001

whereas l?} 15 equal to jTjggg’ a number which 1s .
t N -y
about 0,u0iu3. ~ N .
N ¢
. ) 3
» The term, N N )

50'"{% . ' -

— h— i e —

on.the other hand, 1s simply the,dlfference between

two constants and as -such will remain c¢onstant over
. .

Thus, the entife quantity represented by

*

tume.

tfe L ' -
8% E%E] SR

.

(r - f
- ' N
1s the product of one term which decreases over time
{so tong as (1 - f - g) 1s between~-1 and +1) and
another that stays constant_ over time. THis préduct,

As an 1Y1us§ -

then, wril always deécrease over time.

tration, consider the change% 1n the quantlty 7 (0.7)
over time. - -
/ "t ) e ©
il o0y - 0ss .
(2} :
1 - -
":-J’ (0.7) = 0. 175 : ,
. - S
N . . £
. . v
. N4 v
i /93
z K% s

ot .

v




LJ (0.7 = 0.0l0y,
2 ; ) .

F\o_r this example, net only is the prodyct ot these
two terms< approaching 0; 4t 1s approaching 1t ver)
rapidly. If this model 15 applied to monthl; data,
the example above 1ndicates that within six months

the product

(1 'f"‘ g).t“s _ YLJ o

contributes virtually nothing to the level of St
Of course, 1f different values of the paramecters and
in1tial support levels are used, the impact of these
o "two sterms n}‘lght not diminish so quickly.> But as long -
as the quantity (1 - f - g) 1s greater than -1 but
- less than +1, the produtt (1 - f - g) [ 0 T%—} will

become smaller over time and will eventually approach

zero. ’ -

This means,. though, that eve‘ntually the value of
” S will be detcrmlned aimost exclusively by the value

© e of yL To sece thlS, notc that 1if .
% e L A tle gl L
SS = (1-f-g) [50 ?E—*gJ + ?-L4g . ’
/
and\f the quantity . /

SR R

.

becomes very small, then. the value of S will be almost
equal to that of TL Furthermore, sxnce (1 -f- g)
/t getting smaller and smaller over time, St.xs getting
° . ) L
closer and clo%er to the value of ?% throughout the »

. ’ . ‘ . 22

. ot




presadenttial term, e are thus left with a very lmp&g\
.

,

tant conutuston  IF,chb samrien 40 - S0 s groater

o‘ LY > M M P 1 M " LR Ty

Toom bl ess tar D, thon tne leve of suprort, U,
. - ) At

< o looer e towiIrds the U lue o T
- DR
. ; , e . ‘:

Poes AN M Do tRowgnt L af the morma} oor gzu..at
[ .,

SPea™ oo S osarporrereog I D by g president cduring

. °

Let us consuder this normal level of support more
Clasels, \lngc ! represents the upper limit of poten-
tial supperter~, or the ma\}mum proportion of the
adult populatﬂon 4 pr&~1dent could ever hope to have
support him, 1t 1~ certainly not possible for the
nu}mdl level of support to be above L. In fact, 1n
mO\t cases we-would expect the noxmal Ic\el of 5upport
to be &on\uderahlv below L. How far below L the normal
level o! »u%ﬁoxt will be should depend on the relative.
S1zes of the probability that the president 'gains new g
supporters and the probability that the presldent ‘loses
old supporter~. The quantity Tsw& indicates that the
normal level of support. will be some fractlonvL31Ven
by rh~—) of L. 1Tms fraction 1s determlned by the
Size of the g£41n rate relatave to thdt of the total
Lhange (Bdln pIU\ loss) rate. It 1s‘uoncervable,
although hardly likely,“that this fraction will-be
equal to 1, andethus the notmal Ievel of support wi]l
equal the upper llmlt on Support. Ih most cases,
though, presidents w11J lose some support during
thexr term 1n office, Hente f ;111 be greater than - -
upro and the normal level of support will be below

v

the upper Limat,

The tendeqcy’oﬂ {he vel of support to approach
a normal level that ug,d ermxned by the upper 11m1t
on support and the re]atxve sxze of the gaxn rate
{1.e., J?iL—]LL 18 Ixmuted to the case where the

v )

. ! 23
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-1 but less than 1.

quantity (1 }Y“-

For our purposes,

1s greater thanp

though, this limitation 1s not_very

restrictive. Recall that f represents the probability, .
\ ;

that a suppogter will' defect”1n the 1ntcr1m‘beéhecn :
two periods when support 1s measured, ‘and Bnepr:‘sentsd -
the probab111t> that a non-supporter will begin to

support thc prcsxdent during the same 1nte1\al But
probab111t1e> can never be less than zero (Slnkc a 4
probability of :zero means thdt there 13 no chance of l. s
;oycthlng happenihg) 01 greater than 1 (sxhte a
probability of ‘one means that the event will always
Thus,

nor can 01thex

occur). nelthex f nor g can take on negative

values, take on a’valuc that 1s greater , - |
-

than one. » N ’

< - . .

This restriction on the value of f and g implies
that, 1n virtuﬁliy'all cases,Xthc quantity (1 - f-"g)

\

w1ll be greater than -1 but 1e§s than 1. Therefore

1n virtuadlv all cases the levgl 'of support will,

\

over the course of a _presidentinl term, apg}oach

note that if f and i

g are each greater, than zero but) leds than one, the

its normal Ievel To see th1>

_(
cond1t10n that (1- f - g) is greater than -1.but Iess * L.

than 1 1s automatically %ulfxlled\, For if ,

0 < f <1 ’ \ . T

: ; . A °
an/d' I . . 1
. . 0°<g<T / X

. A T ¥ . - &

then . ;

.

. .0 <¥egie 2

and ‘ ‘ f ' °

B \'y ‘ kY]

<2< -f-g=<0 "

which yeané that

1< 1-f-g<1. -




s
» JLhe only “cases ne Jheed 18 consxder as’

'Y rh
1ons tO the rcwtrlpthh that (1 -f-g)~1xe

except

between -1 and 1 are thc two e\trcmc cases whe?ed

eirther { and g are both zero or f and g are bo;h one.
\lthough nCﬂther of
practice, 1t

the\e cases rs llkel\-to occur
1nstrugt1\e to consider

.
happen were one or

1n
what would -
Suppose,

fxrita that f and g weré both equal to €. This

wouwld mean that the presxdcpt never loses any sup-

lb

the other to occur.

poxt not galnx any new \uppoxt

support should never uhange. he will d@lways recerve
whatever support he re¢ened 101txali) And phis
exactlx what the model predicts uould oceur.

f and 5 are zero, then (l:-f-g)

1s
For 1f

1s equal to 1 and
s, = ()tls, - ?SL_ + ?EE_ i
t 0 +tg +g .

and, since (1)% 1s always 1, “

f and g are both 1, the

preszdent loses all supporters he *had the previous

time period, and galns all of the potential supporters
he failed to win.over the prev1ous time.

*
1

If, on the other hand,

Unless the .

0 proportion of supporters exactly .equals the propoftlon .
'of potential non- supporter<' his level of support will
-alhays fluctuate as all supporters “shift to non-

supporters "and all potentlal non- supporters shift to )
supporters, And

For 1f f and

the quantaty (1-f -g) will %e .equal- to

Fhe quantity (1 - f -gjt

1f ti1s an odd number,

then, S, = S,

and the 51tuat10n swings back again.
. this is what the model would predict.
g are both 1,

-1. will thus be eqﬂal to -1

and 1 if t is even. Initially,”

-

At the next time period,
L L
'f+J t T

s, ='}t1)[so

EI
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- between these two levelS.

l i 'l (

, which #ll be followed bz\a leve] of support equal to

-

- (1)

.

and the level of support will contanue to fluctuate '
k]
7 ¥
.We are thus left u;th'the conclusion thaf in

. e’ Lo . ,
yirtually all eireumstances, the level of supr
reczetved by a president will chgnge over time'so
as to approach the normal level 6f ‘support Jetermined
b qu
EE

Jn extreme caszs, however, the level of *
surport wiZZ stay exacily equal -

‘0 the initiai level
of supporv or-will fluctuate batween this level and
the level of s&ppor* recetued in the pertoa meedza— a

teZy fo7lowzng the initial ane.

o -
N ~ . \

\p‘;oaches to the EQulllbrlvm Levelib? Support

- v e MR

o T e way in whtqﬁ le»els of support approach thee - ¢
} ‘?uppose,a(ﬁrst‘
Jn_partxgu{ r, .

that ;' RS o o -

{£f‘+g~)<1"”" ’r- . . .. .',

A

L)

S -

"--/'**(

o

»
: '

Thls means that . . * . . ¢

LR
.
DN . .
- .

.n,‘ g < 1- f. < .

Since f-is the probabllxty that a supporter wxll'
defect (1, ~ £ is t%e probabll)ty that a supporter .
‘w11l contifue to support the (1-f)

ptesident; 1.e.,

“is the pate at.which support
‘dltlon we ‘are 1nvest1gat1ng,
* the pre51dent’1s more llkely

is retained,

Bhe con-
<

then,fis one ,1n which

to retain sypport than

to gain new support

This 51tuailon should be falrly

stable 1th the sense that changes should he-relatxvely

sbow and smooth and wild fﬁuctuaxlons should not occur

26




If g <1-f, then the quantity (1-f=+ g) will
be less than- 1, but greater than zero (so long, of
gaurse, as f and g are hot both equal to zgro).
'Singe (1- f.- g) 1s thus a positive fraction, the

/'quant1ty (l 5;7 g) will also always be positive,”
1

| and *ﬁ//
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although it 1 decrease as t gets larger Con51der

+what happens to the level of support/over time:

L A M R

If the 1n1tial level of support 15 above normal, so

.Sof?g}_g ’

then the entire dhantxty

wreyt g

will a1wa§%-be greater than zero. ThlS means that

S°wi1ll always be above ?%E- . However, over t1me

t}t]e quantity (¥ - f -t wlll?\clme and so will ‘the
product (1-f - g)t - So : ?%LEJ' - This produet,
then, will a#d less and less. to ?%ﬁg . .Thus, S 4 -
willt always be greater than -}g but over time it
will come closer and closer to the value of ?&——

This situation ;s depicted in Figure 1

.

Figure 2 illustrates the case whgre g <1-£
-as before, but the initial level of support.is below
normal. 1In this* case, -

-~

50'?%“" .

i¢ now
L)

.
Since (1-f - g)t is still a decreasing positive
number as t gets larger, but [S -'TEL—T

s 0 g )
negative, the product of the two will always be

~ -

-

.
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Figure 1. Change in Presidential Support Over Time.
Conditions: Initial supportiis above normal
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Figure 2. Change in Presidential Support Over Time. ¢
Conditions: Initial support is below normal
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negative. St’ therefore, w1ll always'be less than -
;%¥§ . Over time, (1 -f - g) will become smaller

and smaller and therefore a smaller number will be

subtracted from ?&—— Thus S will increase over *

time and eventuaily approach 1ts normal,level- : e

95 long as the retention prate is greafer than ' .
the gatn rate, then, change in’ the Zevel of support s <
will not exhzbtt sevare quctuattons Unden thése ‘
conditions, if the znztzal level of support 18 above IR
"normal, support will steadily decrease and a;proach -
the normal level. If znztzal support is below normal,
support will increase, approachzng the normal level.

-

On the other hand, if the galn rate is greater
than the retention rate, j.e.,

g>1-f, , : ’ "

then the quantity (1 - £-:g) will be less than zero |,

(but $till greater than -1 so long as f and g are not

both equal to 1). "Thus (3 - £-gj will be a negative

fraction But this means. that (1- f - g)t will be . Lo
positive if t is an even number ‘and negatlve 1f t

is an odd number Thus, if initial support 1s above
normal, S w1ll be above ?3~— if t is even, and beloY .
?%ﬁi if & is odd. Of course, $ince the size, of ' :
absolute value, of (1-f- g) will decrease 5y@r

time, the ent1re ‘quantity (1- f - g) [ - ;SFEJ

will contribute less‘and less addltlonal suppart to
IB——at the even numbered time perlods, and detract

less and BRss” support fromtzg—— at the_ odd numbered

time periods. The reslilting trend in S is depicted

in Figute 3. 1If initial support is below ngrmal,

the res\ltlng trend will be the same except that now

S will be below ?g__ if ¢t is even, ‘and above it if ‘¢ .
t is odd. ~ In both cases, though, a ‘negative fractzon’

value for (1-f -g) produces oscillations.that dedrfase "
over time, . - )

-~ ’

. .




-

“
-

O

ERIC |

Aruitoxt provided by Eic:

. ~ .
4 , - . . T .
-, . Time'. )
Figure 3. {hanges in Presidential Support OvernTime'.
Condttions: Initial support is above normal '
Te< 1 -t -g<o0, T
-~ ¢ 4
- LY R ’
B

’

* This pesdlt is not §urprising in view of the
fact that 1t occurs When the gain rate is higher -
than the retention ra;e
e1ther the gain rate is” very high or the‘loss rate
is very h1gh In e1ther‘czsé'%he situation will be
ine flux ‘a'lot of people are,ehanglng their oplnlons.
If f and g are both h1gh peopP%»are changing oplnlons
very frequently Mhis should result in‘a éon51derab1e
amount of fluctuation in the level of support. But
even if‘one ‘of thése parameters is high, while the
other is not, flucutution should result. For example,

if there is a high loss rate dand a moderate gain rate,
-support will decrease as supporters defect in large

numbers But then the pool of potent1a1 supgorters
1ncxeases drastlcally and even a moderate gain rate

will result in a net gain of support. The high loss
L ] . . , .

. . 4 [
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" this ¢ondition means that o
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rate means that such gains- are not likely to -be

o

- ’ retained, and the situation can dontifue 1n the
S. same vein unt11 it eventually stablllzes.' o
< - - t : )
. . =
) *“Exercise 1. ¢ Loy .
\ ~— . °
- . v - v - Y
L. Consnder the following graph: ™ : -

“2t

. Time
wnat
What

is the normal o} equilibrium level of support?
is the initial Jevel of support?

what restrictions on the values of the parameters.

ERI
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are’ né%eSSary to produce this_ graph? .

\

We are now 1n a pOSﬁtlon where we can understand -
. how, even .in a democratlc political setting, many
presidents manage to lose support dur1ng the course

- of ‘their presidential term. f campalgns generate

* unusually high levels of support as many people’

-

haqe suggested they do, then a trpnd of decrea51ng
support will be manlfest so long as a pre51dent Te-
,tains support at a h1gher rate than he gains new
adhepents. But this conditien is likely to be Teallzed
in the u.s,, where _party affiliations are qulte stable
and the level of interest in politics is falriy low.
Under these conditionsy people are not likely to e
follow politics very closely and heénce many people
will tend to retain their impressions.of the pre51dent
.once they have 1n1t1a11y formed them. Thus the pat-
tern of support represented in Figure’ 1is probably
typical for the U.S.’

L3 .
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This does not mean that this pattérn need

always occur. It 1s concexvable although probably
not very likely, that a highly contTreversial brésx-
dent would attract supporters and aliqnate followers
quickly endugh to generate a pattern of support
slmxlar to &hat of Figure 3. It 1S not likely @hat
such r1sky candidates would pass the nomlnatlon
process but under certain circumstances they might.
It 1s also possxble that a president would be so
popular onct 1n office that he "would attract numerous
,new ~upporters throughout his term and actually
increase hrs support level. This situation might
occur 1f the president were widely xviewed as the

best of two evals at the time of the election but
subsequentLy managed to become quite popular. There,
‘15 nothing inevitable about the .pattern of decreasing
presidential support and 1n fact 1t does not always
occur nor does 1T occur to the same degree. During
his first term in gpffice, Eisenhower managed :to retain
an exceptionally high level of support. But if the
mobil1zation of support1?E unusually high during-
campaign periods, as is quite likely to occur, and
"if people do not have highly volatrle opinions, as

1S also/kaely, a decreasxng trend in -the lqvel of
pr951dent1al support- should b€ manifested. And,
Jndefd this is what tends, to happen. i

. s d

—£xercise 2 , ;
The following data represent Eisenhower's popularity at
three month interyals during his first term in office (1953 -

1956) : .. .o i . .

0.71, 0.74, 0.73, 0. 65, 0.69, 0.63, 0.68, 0.63) 0. .70, ~
0. 69 0.76, 0.75, 0.76,-0.71, 0. 68, 0.75.

[ 2

a) Graph these data.

- ~

b) What parametes values would most nearly approxi:
. mate’ this grabh?- 5
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If you have access to a calculator,.graph the.level
‘of S predicted by the model ‘for the parameter values®
you those in part b. (Compare this greph wi.th the one

you obtained, in (a)

2.3 Emp‘irlcal Analysm' -

/ . A statastical tool -- linear regressron amglysis --
can be used to obtain estimates of the gain jrate, loss
raté, and.upper limit on suppo;t for each of the presj- :
dent1a1 terms. This tcchnlque alldows Us t find the
equation of a line thdt best describes the relationship
between two varlables Suppose for example, the data
"presented invTable 1 and gQNphed in Figure 4 were
available for five people. The regression line, y=mx+b,
is determined by choo§1ng'Valucs'for thé coefficients m )
"and b that minimize the sum of the 'squared differences
between actual income and the_income predicted by the

regression equation f¥r each educational leyeL.1 The

« Pavailability of computer programs that calculaté\muand b

. Ty TABLE S Y

;>
Income and Education Levels

°

: Years in School "7 Annual Income
—_— . -~

8 . $ 7,000
3) 16 ' 18,000
17 25,000
12 . 12,000
20 20,000

The: formulas that determine m. and b are
m(Zx ) + na = Iy,

m(Zx 2) + b(Tx ) = Zx.y., ‘

where n is the number of data pdints (x, )Y ), -and all the sums run
fromi =1 toi =n. One first'finds tﬂe sum§, then solves the
resulting equations for m and b. It can be shown by calculus
technigues that the values of m and b found by this method minimize
the sum - .

Z( “mx, b)
i X . e
of the squares of the vertical dLstances between the line y= mx+ b

and the data points (x Y ).

~ P \.
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L ~ '
makes 1t ¢asy for anyone with access to a computer or
~ prpgrammable calculator to obtain thc regression hine

for an) set of data on two varmbies;s ’ ~—
) T2 % N i
- : 25'000-# ] . .« «
20,000 4 o
. - . o ‘
g 15:000+ Y- mx + b .
A . .
. b4 . .
= 10,000 <+ 1 R
X 4
- ., 5.000{ ° .
) * . .
' . . - A Y
SRR e :
s Q' 0 5 ‘10-. 15 20 Years ixn school -
’ .° r * \ a , D
Figure 4. 'A regression line y =hx +b fiteéd to the data from
Table 1. } .
. . > t .
. This techniqué helps us ‘to estimate the gainsrate,
4 . loss(rate and upper lxmrt on support, b_ecause the;
. ‘equation y ~ . .
? .
. v
e“ (3.1) A\st = -fS '3 g(L-S ), S > R ’
. N -whxch descr;bes c,hanges in presfidential support, can be
' . rewrrtten 1n the form . : " :
!h‘ (3.2) Yy = mx + b, ¢ . ~.
¢ - n ¢ ° ' . "
as we shadl now see. Since .. ) .
0‘ - » ! ¢ . Y
> - bS¢ = tl'st’ .
Equatxon (3.1) is equxvalent to the equatlon
(3.3) : S“v1 © S, -fs9 "+ gL - 8S;. . '
s . . - a '
Byt, then, . CI Lot
> (3.4) o 's“l =S, - fs, ‘- gSe *+ gL -
W_hen'we fz;m-t’or out an S, on the rxght, we thaxn
) . . . \\ . - . s . . .
. .o. ’o M . I3 -
Ve
’ * -
‘ v i
. O . . 1 v 8
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{3.3) S = (1 271 . 1S, + L.
= - : = ‘
«  he mav then mahe the following substitutions:

o
oo
o
]

=
.

(3.9) m=1-f€"- g, ’ .

.
!

to convert ‘tquation- (3.5) 1nto the basic regresaxon .

equatlon, . b . N N

y = mx + b.', ..

2,

.

K " This means that we can use regres3ion analysis to -ge't

estipates for m and b for a gwen set of data on.presi-

dentmlasupport levelé. by usmg Lquatxon (3. 1) with the o

>ubst1tut10ns glven 1n‘ Equations (3 6) ,(g Q)ﬁ Once the’
alue@ of a and b ate known, lquatlons (3 8) and~ (3 9)

v

' provide information about the values of {,.g ahd Ly °»
o, . CEEN . \
. Unfortupately, these” equatiods do not”provide enough
1nformat10n to get unique estimates ofﬂall .three parameters
Hoy»ever L %3 tlre value of one of” these paraneters 15 lwmown,,
-Lquatwns 3. 8) and (o 9) ~w111 glve us valyes for the ,

other two. 9uppo‘§e, for example that we somehow know
the value of L. Then, from Equativn (3.%

. . . . . =2,

(310), ¢ = b/L .t . . ¢ .
*
and thuse the value ofgg can be calculated * And, from
Equation (3.9), . i .
- L’ . l‘c - ’ k - R '

(311) £=1-g -, - \0
so the value of f can be Gilculated . TN

of- course/m order ‘to u§e Ijquatlons (3.10) and
(3 11‘ we need some way. of f1nd1ng the value of L. \

AR '
> Ly s -
» € © N . -
*
. »35
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o = L3
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Fbrtuﬁ;tely;.fhough, we Rave some knowledge aboyt the
upper limit of support a presadent may expect té)rn-
celve. -Table 2 in Unit 299, reproduced here, 1ndilates
that no rcaent U.S. president has"managed to win. the -
>upport of more than 875 of the population. Further-
more, since Truman, the maximum amount of support
received by presidefits has declined. Thus we know

* the maximum >upport YOLCI\éd bY ecach ‘recent president,
the maximum >upport “any regent prcsxdcnt has received,
and the trend in maximum supporf levels. This infor-
mation can be used to obtain a fairly reasonable”
estimate of the upper limit on Support for any president.

TABLE 2 -
The, Range of Presidential Popularity

. Range of Percent
President Approval Received

Ford 37% - 71%
Nixon 24y - 68%
Johnson 35% -~ 80%
_ Kennedy 57% - 83%
Truman 23% - 87%

Suppose, for example, we wish to estimate the value of
L for Nixon. At one point Nixon was supported by 68% .
of the population (his h1ghest level of support) and
hente ‘his upper limit of potentlal supporters myst have
been at least 68%. On_the other hand his.timit was
probably below the 87% hlgh reathed by Truman, since .
the maximum supporf £ x§s1dents has. dec11ned in more

recent yeags. Thus¢ : “;Eh we do not know the value
of L for %Nmon yearsy* it is plausible to assume
s

that thi
estlmate of L is 51mp1y the m1dp01nt of this interval.

ameter was’ ‘betweerr,0.68 apd 0.87. One

Since we don't kmow where L is-in the interval between
0.68 and 0.87 our best guess is that it is right in

L3

ER

Aruitoxt provided by Eic:




-

O

ERIC

Aruitoxt provided by Eic:

: \
between the two extremes. Thus, for Nixon, .

0.68 + 0.87 -

(3.12) L s —s—— = 0.775,

Smmilar techniques can be used to obtain estimates of

L for other presidents. - T,

*In summary 6bta1nihg empirical estimates for ‘
the parameters of Equation (3.1) requires two steps:
1) Regress the level of support recesved by a president

(‘St\‘l)' on 1ts previous level (St to obtain values for
a and b, and 2) use estimates of aNand b, 1n conjunction

with Equations (S.I‘b)g (3.11) and a reasonable estimate
of the value of L to find the values of f and g.

~

Exercise 3 (Requires access to a computer or programmable calculator.)

“
4) Use the data on Nixon's popularity in Table 1 of

Unit 29?, rep'rodn‘:d here, to obtain estimates of

. s
the regression of Nixon's support on his previous
n . . ‘g .8 L2
level of support. Then use the regression‘estimates .
- : to obtain values oft f, g, and L for Nixon's second
\ term. : - ®
< Trend in Nixon's Popularity, l}a?B-IS‘LA
Approve Dis}pﬂzv%’ - .
- Jar.\uar.y, 1973 68% . 25% i
February 65 25
March 59 32 Y
b April L8 Lo R o
May Ly s
‘ * June . k5 ©bs
< July 4o 49 -
August 38 54
September \ 32 59 .
October \ 27 . 60
November 27 63 .
December 29 60
- January, 1974 ¢ 26 64
' ‘February 25 64
March 26 .65 .
April . 26 65 : v
. May : 28 61 . -
June 26 61
Source: Gallup Opinion Index -
. . 37
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.. ~ . E 4 /
b) Graph the actual values of Nixon's support over time } ’
T (as was done for other presidents in Figure 1 in Unit
/) ‘e '299) and the levels 6f support predlcted by the model. L

How close are the ‘twographs? Can you think of any”
reasons for some of the d:screpancnes?

¥ ,

2.4 The Impact of Ynusual Events « .

The model of pr051acntiai popularity that has
. been developed here 15 very simple. ) As was earlier .
noted, actual loss and gain rages probably dao ' not
remain constant throughput the course of a presiden-
t1al term, but vary somewhat as conditions 1in the
* country changé Thus, changes in support for a pre-
sident will probably not follow the smooth pattevn
predlcted by the model, but will deviate to.'some
degree from these patterns. Nevertheless, 1f changes -
in the loss and gain rates are relatively‘small, as ‘ *
» they probably often are, the mbdel will work reasonably .
well in predlctlng general tendencies in tke change
of support‘levels ) .

3

However, it 1% possible for an unusual event to”
occur that'temporarily changes the gain or loss rate
considerablx. Apresident, for example, may make an B
. unpopulaT speech, pull his dog's ears, or make some '
other mistake that %emporarlly incurs the wrath of
- the publie. " Or, the president may win a tax rebate,
announce a major diplomatic victory, or perform some
other feat that temporarily wins an unusually high
leveg of suppqrt ’ -

R

- " The key word here is temporar11y.~ If the pr051dent

doés pot suffer any permanent‘victery, or defeat as a
résult of these actions, we would gxpect that his level
of support would tend to return to’ the level of support

z

he received prior to the occurrence of the unusual
- ¢ 38
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event. On the other hand, since 1t might take some
time for the impact of the event to wear off, the

" efftct of the event may not be negli%dble 1n a four

-

ERI
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year presidential term,

The model of'presidential popularity can be used
to analyze the effects of such events. If the victory
or defeat éaes not permanently affect the pre51dent s
imageswe ma) suppose that all pargmeters -- f, g, and‘
L'-- will be the same after the event as they were *
before the event. The occurrence of the eveht, then,
temporarily displaces the level of support recelved by
the pre51dent but does not affect the probablllty
that the pesident gains new adherents or loses old . -

e.

supporters, nor does 1t,affect the size of the potentlal

pool of supporters beyond the time whHen the event

occurred. .

If this is true, then since f, g, and L are
unchanged presidential support should continue ta
track to the normal level determined by the value
?%ﬁg. However, it will start tracking to this level -
from a new place. And since the model predicts that
future levels of support depend on current ones,, i.e.,

. . st"’l = (1 'ﬁ“'g)st + gL’

A

.the upusual event will have an impact on all subse-

quent levels of support. The effect of the displace-
ment of support, then, is “to set a new 1n1tlal condi-
tion. Support will comtinue to track to the same*
normal or equilibrium level,.but 1t will do so from
a different starting point. An illustration of this
phenomenon is depicted iT Figure 5.

»

- If the displacement of Support follow1ng an

unusual event is not very large, then unusual :::2;;
like small variations in the gain and loss rat

should lead actual changes in pre51dent1a1 support

.

<«
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¢

% Approve

. . time

. , -Figure 5, Temporary DisplaEement in the Level of Support
. K . .

B -
..

‘to eXMibit g less smooth pattern than the model pre-
¢ dicts’, but should not cause actual popularity changes a ’
to deviate from the overall pattern predicted by the
model Hewever, if the dlsplacement 1s very large,
then even though support will continue to track to the
old normal level, it will do so from such a different
starting point that, over the course of a four-year . .
presidential term, actual and predicted changes of f
support may be quite different. The model, then, -
would be inadequate to deal w1th cases where either, ‘ )
unusual events lead to huge temporary displacements '
of support or with cases ;here gain and loss rates ‘
y exhibit large amounts of fluctuation during the course . -

. ..of a presidential term. p ,

«

Exercise 4 ) ‘ .
SXercise 4

~
- : Suppose a temporary displacement’ occurs that does not

*permanently change any of th# parameter values as follows:.

.

s
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S, | . . .
&
t
Graph the behavior of St pﬁedicted,ﬁy the model following the v
temporary djsplacement. ST
/2 ", ey )
2.5 Conclusion . -

The model of presidential popularity developed
here is quite simple: It treats changes in the level
* -~of-support -received by presidents as function of

the balance between the average gains and the average . —_—

losses of support for a president during his term 1in
soffice. The model ignores all®>of the variations in
support that stem from short term changes in politjcal,
. ‘economic, and social conditions, and thus cannot hope | j'
/' to capture all of the variations in presidential - .
- support levels that actually occur. Nevertheless,
it is powerful enough to .capture longer trends in
support levels and is helpful in explaining why pre- VT agi
‘s#ents tend to lose support during their terms in “ s O
office. In fact, in many cases where the parameters !
of the model are estimated from survey data, the trend
predicted by the model comes surprisingly close to “ae
the actual levels of support received by a president

over time.
J

The model’is also quite‘helpful in suggeéting -
cond;tdons under which different patterns of support
m1ght emerge. Although many of "these ¢onditions are

N

N 7 . . 41
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likely to be\%are in the context of American prest- .
dential politics, they may be realized far more fre-
quently 1n different contexts. For example, 1f the
model were used to study support for the Chief Execu-
tive in "some of the coun}rles with multi-party systems,
thé results would probably be quite different. Then,
too, the model might be hpplled to changing public
opinion concerning issues other tﬁan presidential
popularity. Publ1c opinion on the abortion issue,

. for example, or on civil rights 1ssues, would 1in all

likelihood follow a different pattern from the one
predominant 1n presidential support.

This 1s not to suggest that this moded can or
should be used to study changes in public opinion’
concerning all issues. There are some issues forx
which short term forces not only prédomlngte R
determihing the level of support but are also the
most interesting aspects of the analysis of support.
Thus, we would be primarily anterested 1n factors
that a‘fect the loés and gain rates at any paft1cular
time, and would not wish to use a model that assumes
constant loss and gain';ates. But there are also
many issues for which such short term changes are
not predominant and thus the assumption of constant
loss and gain rates provide a fairly reasonable .
épproxfmatlon to reality. For such issues, this
model provide§ a helpful tool in analy;ing.long term
trends in support and the conditions that generate
these trends.

v f
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Exercise 1

A

'3.  ANSWERS TO EXERCISES

] - *

Unit 299 -

- tion of the gap.

gt

O

ERIC

v E

LY

. S0

= 0.62

example 80% of 0.8 is 0.64, which is 0.16 below 0.8.

' éupport is declining, but it is declining at a decreasing rate. ©
+ .
{ N
Exercise 3 . ' '
The model is: Sesl = 0.85t + 0.12.

value of S at any time, we take 80% of its previous value and add

That i's, to calculate the
the quantity 0.12 to the result. Since support starts out high .
(S = 0.8) the gquantity.0. 12 does not compensate for the loss that
occurs as a result of taklng only 80% of the prevrous value, For

Thus S

declines ove{ time. But as S declines, 80% of the value of S ‘IS

a smaller number, and £o the quant|ty 0.12 makes up a larger propot-
Thus 80% of 0.76 is 0. 608, which is only 0.152 below

0.76. St’ in short, declines, but it declunes less and less as S gets

smaller. Furthermore, St cannot decline all the way to 0 because
. - . '
. . -
- .
, ") . ‘
«
1 1 — - »
‘ ~ ~ "\h A D [ ’
" ¥ ) x
- R L 4 2
- - e 3
P . L] -
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the quéhtity 0.12 always makes u; for -at least part of tﬁe'loss
that occurs as the Tesuit of taking only 80% of the previous value.
1 f St could get small enough, 0.12 would more than Compensate for
*this loss. For example, if S O.S; then 80% of 0.5 is 0.h,u&hich

. s i’ a loss of only 0.1. St+l would thep be 0."52.~ )
o ! L)
Unit 300 ' ot . i . . . o
‘ ) I. a) The normal or equilibrium level of support IS about 0.5.
. *ob) ‘The initial level of support is 0.3. ° ‘
c) 1-f<g<1, 0<fg<l. S '

.

2. Eisenhower's shpport fluctuates between about 0.63 and 0.76,
but it does not do so with any prominent regularity. One
solution, therefore, would be to suppose fluctuations in

- the data ?ccu} as the resylt of minor changes in the gain '

, 'OF loss rate or as the result of temporary displacemtats.

A On th?s solution, £isenhower’s .support would be treated as
s . 'a cons tant popularlty rate (wlth minor fluctuatlons due | "
to factors not |ncorporated in the model), thus-f _and 9
are both 0 (or close to 0) and So is about 0.7. ’.
‘ 3. b =0.034219,
“m = 0.846596 g .
L =0.775 ] . T 5
soy
g 2*%.04 . :
Cf =001 ) .
. - ‘l’ g. - ' Py ' 5 . Lo L} N
i ‘ . \.‘ h‘ - a -
~
-t 5t e T,
v ) .
4 ) e ) ‘\."
. 3
. v - , , 4 .
L] ) -~
- N + * - N )
X h 7:'. . ‘
i, <.
N N <&
' \‘1 > . , :. ' . . . .
b : . . s WAL ‘ |
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. . APPENDIX T e < .
. - -~ . @‘ .
: . L DERIVATION _OF THE GENERAL @IIO‘N o e - .
. : A . “‘ff?‘t LTINS o
#ﬂ?
, - It 1s not difficult to show that E‘wtxon (F ﬁf‘ ’W
of Section 1 4 can be derived from _Equat S ;a:;':ﬂ “'?.“
: B YA Gt
However, to do this requires a prellmlar)ary , ‘iqa,j:.v \.{

Tesult. This Tesult allows us to simplify tﬁ&s}fﬁq‘f
the first n consecutive powers of anyvnumber-r rq%’ £011.os~s

t 4
- . n. e\“'/f' %
(A1) 1 + 1 + r“‘+ r3 + L.+ rn'l = 1-—1‘ S
. Pl e

[N

1

(The first power 1n the list 1s r0 = 1.) To see wf\y.

this_formula holds, let the sum’ of the left- hand 5151'9‘“ i A

of Equation (A.1) be denoted by S,. Thus,, 3 j' A ‘.'
- - /“:‘i‘f 3
(A.2) S, =1 +7r+ S -1 - ,,;‘
- ' . 5l
If both sides of Equation (A.2) are multplied by th?’ed v v i
number r we have ’
. (A.3) rs =t S et e o .

T}}en- if Equation (A.3) 1s subtracted from Equagion (A "2)., -

> ‘ N P

most of the ‘terms oQn the right-hand side will drop -out, ° -
R . .
leavmg i - v
x - ' R o s [
et (AL S, - 1S =1 -1 - ‘ 4 '

T erany Co. ! .
. #» ) < 3 .o
To demonstrate the validity of Equatlon (A.1) all we need ‘
to do is to factor S out.of, the left-hand _s1de of

Equation (A.4) and then divide both sides of the resultoing

- * equation by (1 - r). MWhenge do-so we find that . . »
* 1 - ! ’ T
R Yl a2 o
. , .2 ) .
‘ Since Equation (A.2) states that’S_ is equal to the §um > -
- 1n the left-hand side of Equation (A.1), the result in . )
d. Equation (A.5) proves that Equation (A.1) is “true. . -
> . T -
[ , e
+ - . \ < AS
* - : » ” L4 * -
’ :' \J"'"v“
A, - >
- ) - . C l 1~ ‘ % o _ )
O ‘ " s - ..
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Since r can be equal to any.number, we may set r
to be the number (1-f-g). Thus Equation (4.7), which
states that )

t . L 4 ‘:
s ¢ = U-feg)isg + gLil+(1-f-g)

. t-fg) el (1-f-g) "7 11,7

may be restated as

[

J(A.6) Sy = r'sy +gl(l + 1 + r? t-1

+ ...+ ).
The quantity 1n brachets on the right-hand side of
(A.oy 15 a sum like the one 1n Equation (A.1).

}

Using the result obtained in Equation (A.1), we have
2 ~/,t .

(A.7) 1+ 1%+ .00+ rt:] T WS

® 1 - r°

T Equation (A.6) becomes ~ ..

- -

. t t
g R 4 1 -1
(A.8) St =T S0 + gL T rJ' "

If we substitute (1-f-g) back in place of r, we,can obtain
Equation (A.9):

.. _ f. t

1 >

r

Or, by simplification;

2 - - t
€.10) ' s, = (1-£-g) "5 gLP;({l;gL-gL}.

L
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After rearranging terms’,

t L _ gL ot L
(A.11) Sy = (1-f-g)tsy + ES;E - }g;—g-(l-f-g) .

-

-Finaliy,
T(A.12) . (1-f-g)t[s0 - }%} < F

_ which is precisely Equation (4.8),

.
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* This unit was presented.in preliminary form at the Shambaugh
Conference on Mathematics and Political Science Instruction held
December 41977 at the University of lowa. The Shambaugh fund was
established in memory of fBenjamin F. Shambaugh who,was .the first
and for forty years served as the chairman of the Department of

- Political Science at the University of lowa. The funds bequeathed

in his memory-have permitted the department to sponsor 3 senies of
lectyres 4ng xonferences on research and instructional topics.

. The P:z%sﬁejdguld like to thank participangs in the Shambaugh
ConfemeniGe for their reviews, and all others who assisted in the
production of thi$ unit. ! .

This unif was field-tested and/or student reviewed in
prel iminary form by: Jonathan Choate, The Grotory School, Groton,
Massachusetts; Bernice Kastner /Montgomery College, Tacoma Park,
Maryland; Ann Holley, S&n Diedo Evening College, San Diego,
California; Carol Stokes., Danville Jr. College, Danville, Nlinois;
Joseph‘McCormack, The, Wheatley School, 01d Westbury, New York; and
V.M. Uebelacker, University of New Haven, New Haven, Connecticut,
and has been revised on the- hasis of data received from these p
sites. ' ’ ° N A
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